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Surveys and soundings are being made for the an- 
chorages and piers of the proposed new suspension 
bridge across the East River between New York and 
Brooklyn. The bridge will be located about one mile 
north of the present bridge; its New York terminus 
being at a point between Delancey and Rivington Sts., 
near Sheriff St., and its Brooklyn terminus at a point 
between South Fifth and South Sixth Sts. It will be 
similar in style and construction to the present struc- 
ture, with the exception of the piers, which will be of 
granite masonry to a point above the driveway, about 
150 ft., only, and above that of steel columns. The 
piers will be 280 ft. high and will support four steel 
wire cables, each 19 ins. in diameter, carrying a center 
span 1,620 ft. long, or 25 ft. longer than that of the 
present bridge. The total width of the bridge will be 
106 ft., and there will be four railway tracks, two 
driveways and a promenade. Its height above low wa- 
ter will be 135 ft. at the center and 119 ft. at the 
piers. The detailed plans are now nearly completed, 
and it is stated that work will begin on the approaches 
as soon as the right of way can be obtained. The 
bridge is being built by the East River Bridge Co., 
which is backed by the Union Elevated Ry. Co., of 
Brooklyn, N. Y., under a charter granted by the last 
New York State Legislature. The officers of the East 
River Bridge Co. are, Pres., Frederick Uhiman, Vice- 
Pres., Jacob Ruppert, Secy., Elisha Dyer. Jr.; Treas., 
George W. Wingate, and Ch. Engr., George B. Cornell. 
We expect to give a complete description of this struc- 
ture in a future issue. 


The Chicago Railway Terminal Commission, which 
was appointed about two months ago by Mayor Wash- 
burn (Eng. News, April 2) has been discharged by vote 
of the City Council after it had presented a preliminary 
report upon the terminal arrangements in other cities. 
Some of the Aldermen are said to have considered that 
the committee’s work would be too expensive, as it 
was expected to last two or three years. Meantime the 
very important question of providing terminal facilities 
and eliminating grade crossings remain in abeyance. 


The electric railways to be built by the Atlantic 
Ave. Ry. Co., of Brooklyn, N. Y., will have three kinds 
of track, the rails being furnished by the Lewis & 
Fowler Girder Rail Co., the Duplex Street Railway 
Track Co., and the Pennsylvania Steel Co. The Sam- 
son bridge joint, made by the Tramway Rail Co., of 
Pittsburg, will be used with the latter. The ties will 
be of Florida pine and Connecticut white oak, 5 x 9 ins., 
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spaced 20 ins. c. to c. Tubular poles, 28 ft. long, will 
be furnished by Wallace & Co., of New York, and will 
carry span wires, except on Ninth Ave., where the 
poles will be on one side of the street, with a 15-ft. 
bracket extending over the tracks. The St. Louis Car 
Co. will build 50 cars, 27 ft. long, with bodies 18 ft. 
6 ins. long, carried on Peckham motor trucks, and 
equipped with two 30 HP. Westinghouse single reduc- 
tion motors. The power plant will consist of four Cor- 
liss tandem compound condensing engines, one of 3.0 
HP., and three of 500 HP., with three batteries of 
Babcock & Wilcox boilers, each battery consisting of 
two 250 HP. boilers, 23 ft. long, with 
thick. There will be four Westinghouse 
two of 400 HP., and two of 700 HP. 
is expected to be completed by July. 


The gross and net earnings of railways in the 
United States for March and the first quarter of 182 
are as follows, according to the “Financial Chronicle:"’ 


tubes 1-in. 


generators 
A part of the line 


March (131 roads) 
1891. 
$55,393,342 
- 42,352,460 38,922,831 


1892. 
Gross earnings..... $61,080,993 
Oper. exp......... 


Inc. p. ¢ 
10.27 
Net earnings. . ... .$18,728,533 $16,470,511 13.10 
——Jun. 1 to April 1 (208 roads)—— 
1892. 1891. Inc. 
$208, 008,864 
10, 109, 302 


$58,709,472 


Gross earnings... .$227,564,220 
Oper. exp 163,257,264 

Net earnings..... $64,306,956 

The gain has been quite general throughout the 
country. All of the several groups show increases In 
gross earnings over last year's figures, both for March 
and the three months, and all but the Southern group 
exhibit increases in net, and in this group the de 
crease has been very small, in fact, much smaller 
than was anticipated. Some very large increases ar« 
shown by individual systems. For March, gains of 
$996,128, $763,477, $665,196 and $609,148, respectively, 
are shown by the Pennsylvania, Chicago, Burlington 
& Quincy, Philadelphia & Reading, and Chicago, Mul- 
waukee & St. Panl systems, and for the three months 
the same systems show gains of $1,899,765, $2,272,927 
$1,718,838 and $1,508,979, respectively. 


The most serious railway accident of the week was 
a head collision May 21, on the St. Louis Southwestern 
Ry., between Humphreys and Golden, Ark. A uorth- 
bound passenger train had orders to pass a southbound 
freight train at Humphreys, but ran beyond that point 
in violation of orders, and collided with the freight 
train on the Crooked Bayou trestle. The shock threw 
some of the passenger cars off the trestle into the waiter, 
and eleven persons were killed and about twenty in- 
jured.—A pile culvert near Concordia, Kan., on the 
Missouri Pacific Ry., gave way under a circus train 
May 17. Several cars were wrecked, and two men were 
killed and four injured. The culvert had been weak- 
ened by floods. 


Two locomotive boiler explosions are reported: One 
near Newcastle, Wyo., on the Burlington & Missouri 
River R. R., May 15, and the other at Billings, Mont., 
or the Northern Pacitic R. K., May 17. Both were 
freight engines. In the first case, one man, and in the 
second case, two men were hilled. 


The floods in the Missouri and Mississippi valleys still 
ccntinue, and much interference to railway traffic has 
been caused by washouts,damaged structures and flooded 
tracks. Sioux City, Ia., has suffered severely in loss 
of life and damage to property, and all through the 
South great trats of land are under water. 


By the bursting of the main steam pipe supplying the 
engines of the Electric Light Co., the city of Detroit 
was left in darkness on the night of May 17. 


A recent fire in a Cleveland theater was found to 
have been due to an unusually idiotic piece of work in 
the electric wiring. An insulated wire was wound 
around a gas pipe, and during a thunder storm the 
insulation was pierced and two holes were burned in 
the pipe, permitting the escape of the gas. 


The Coroner’s jury in the Roslyn Mine disaster in 
Washington brought in a verdict that the explosion 
which caused the death of 43 miners was due to an ac- 
cumulation of fire damp, caused by deficient ventilation. 
Much of the testimony before the jury, however, went 
to show that the mine was fairly well ventilated, and 
that the explosion, while started, perhaps, by a sudden 
outburst of gas, was chiefly a dust explosion. 


A rear collision of cable car trains occurred in the 
Washington St. tunnel, Chicago, Ill., om May 17, by 
which four persons were injured. The front train 
stopped at the bottom of the grade, and the brakes re- 


fused to act on the heavily loaded train which was 
following. 


Air brakes for freight cars and driver brakes for 
locomotives were advocated by special resolution at 
the recent annual convention of the Brotherhood of 
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Locomotive Engineers, held at Atlanta, Ga. 
stance of the resolution was as follows: 


Whereas, The application of power brakes to freight 
cars has now passed the experimental stage, and the 
safety of train and trainmen is so greatly enhanced 
that it is now nearly akin to criminal neglect to allow 
trains to be run without such power brukes, 

Resolved, That we deem it a duty we owe to our- 
selves, to our families, to the companies for whom we 
work and to the great general public, that we respect 
fully request of all railroud corporations that from now 
on all new equipments and all repaired cars shall come 
into service fitted up with a power brake, so that 
the engineer drawing such cars can have constant 
and immediate control of the brakes 
Resolved, That we favor and respectfully and earn 
estly ask for such national legislation as will require 
all railroad corporations to comp within a reason 
able time every locomotive with driver brakes, and a 
sufficient number of freight cars with power brakes 
so that every freight train engaged in the interstate 
or foreign commerce of the nation shall always have 
enough cars in such trains equipped with power brakes 
under the control of the engineer as to enable him to 
at all times to control his train without calling on the 
brakemen to use the hand brakes for this purpose 
We also earnestly urge upon Congress the imperative 
necessity of some wise legislation to bring about a 
uniform method of coupling cars automatically. 


The sub- 


An electric motor car for use on steep grades has 
been designed by Messrs. Harry L. Van Zile and Frank 
Chrysler, of Albany, N. Y. The electric motor drives 
two horizontal wheels, which grip a central rail. The 
motor wheels are mounted on arms at such an angle 
that the greater the tractive force exerted the greater 
is the pressure of the grip wheels on the rail. In a 
recent trial, a motor car weighing about 4% tons, was 
propelled up a 30% grade. 


Two 5,000 HP. turbines have been ordered by the 
Cataract Construction Co., from Foesch & Ficcard, of 
Geneva, Switzerland, for the Niagara Falls power 
plant. They will be placed in the great wheel pit now 
being excavated, which is 140 ft. long, 18 ft 
170 ft. deep. 


wide and 


The Falls Hollow Staybolt Co., of Cuyahoga’ Falls 
©., recently sent a specimen of its mandreil-rolled 
hollow staybolt iron to the laboratory of physical tests 
of Washington University, St. Louis. 
tested showed 34% elongation, 50 
and 49,200 Ibs. ultimate strength. 
Prof. Johnson's report of the test: 


Size of test pieces.......0.895 ins. diam., 10% ins. long 

Inside diameter 8-16 ins., hole at center 

BOs Ee OE WG ci casccecnbecéquinncéndesébidacel 0.001 

CeO GENUS BID. occ ccdenessveceresadewes 29,600 

Ultimate strength per sq. in., 

Limit of elasticity, Ibs 

Limit of elasticity, Ibs. per sq. in 

Elongation of reduced section in 5 ins..... 

Per cent. of elongation 

Area of reduced section, sq. ims.............se+. 0.30 

Per cent. of reduction ie] 
This is a remarkably fine specimen of wrought iron 

for staybolt purposes. Its elongation, 34%, is the great 

est I have ever found for wrought tron, and this is 

of the utmost importance in staybolt iron, The frac 

ture shows a pure, fibrous, unlaminated and uncrys 

talline structure. 


The metal when 
reduction of area 
The following is 


A nickel steel, 8-in. gun has been ordered by the 
Ordnance Bureau of the Navy Department as an exper! 
ment, and will be made at the Bethlehem Iron Works 
It is said that the metal is to contain 3% of nickel. 


Official tests of Ericsson's torpedo boat ‘‘Destroyer,’ 
or rather of the submarine gun attached to the vessel, 
have been in progress this week at the Brooklyn Navy 


Yard. This gun fires a torpedo having about the 


specific gravity of water, so that its weight does not 
deflect it from its course. The torpedo used fs abvut 
20 ft. long and 16 ins. diameter in the body, and Is 
intended to carry 300 Ibs. of explosive. The tests were 
made by filling the timber dry dock at the Navy Yard 
with water, and stationing the “Destroyer’’ opposite 
its entrance. The torpedo was fired toward the rear 
end of the dock, and nets were stretched at 100 ft. 
intervals across the dock to register the course of the 
projectile. The result of the tests have been rather 
disappointing. Fired with a charge of 25 Ibs. of pow 
der, the effective range of the projectile appears to be 
only about 700 ft. The course of the projectile seems 
to be rather erratic, veering to the right or left and 
turning up or down without apparent reason. It is 
possible, however, that these variations in its courke 
are due to the obstructions offered by the nets. 


A consolidation of the various manufacturing inter 
ests of the Carnegies, of Pittsburg, Pa., will, it is 
stated, be made under the name of the Carnegie Steel 
Co., Limited. The consolidation will include the great 
iron and steel firms of Carnegie, Phipps & Co., Carne- 
gie Bros. & Co,, the Keystone Bridge Co., and the Ed- 
gar Thomson Steel Works, and other smaller firms in 
which the Carnegies are interested; and possibly the 
Frick Coke Co., which practically controls the coke 
trade of the Connelisville region. The total.eapitaliza- 
tion of the consolidated company will be about $15,- 


000,000. July 1 is named as the date of the consolida- 
tion. 
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THE HARLEM RIVER BRIDGE AT 155TH 
ST., NEW YORK. 

With the growth of the northern suburban district 
of the city of New York comes an increasing de- 
mand for better communication between the parts 
east and west of the Harlem River valley. At pres- 
ent there are but two first-class modern bridges over 
the river west of Third Ave., the Washington Bridge 
at 18ist St. (Eng. News, Dec. 27, 1890), and the 
High Bridge at 173d St., the latter being available 
for foot passengers only, and only intended to carry 
the old Croton aqueduct across the river. There is 
now a very heavy driving traffic in this part of the 
city, and a large part of this crosses the old Mc- 
Comb’s Dam Bridge, which is an old low level 
wooden bridge, at the location shown on the accom- 
panying plan. The city decided about a year ago to 
build a large iron bridge here, with viaduct ap- 
proaches, connecting the high ground on either side 
of the river. The contract for the western trestle ap- 
proach was let last year to Mr. Herbert Steward, 
with the Union Bridge Co., as sub-contractors for 
the metal work, and the Hecla Iron Works as sub- 
contractors for the ornamental railings and the 
staircases. The consulting engineer for the entire 
work is Mr. A. P. Boller, and the contract for the 
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Seventh Ave. and 153d St., has been acquired by 
the city, and will be so altered as to form an easy 
approach from Seventh Ave. North of the river, 
the marshy tract shown on the map will, in course 
of time, be filled in and made available for building. 
Private enterprise is relied upon to do this and very 
much more in the way of improvement of the ex- 
tensive and important district which the bridge will 
put in direct and better communication with the 
island part of the city. The Harlem River is shown 
on the map restricted within the proposed bulkhead 
lines, which as yet are mostly on paper only. We 
published in our issue of March 19 the detailed bids 
for the construction of the drawbridge and of its 
eastern approach, the contract for which was 
awarded to the Passaic Rolling Mill Co., with Her- 
bert Steward as subcontractor for the masonry and 
Sooysmith & Co. as subcontractors for the pneu- 
matie foundations. The work consists of a draw 
40814 ft. c. toc. of end pins, and 16 spans of lattice 
girders of 83 ft. each, leading from the east shore 
of the Harlem on the line of the bridge over the 
tracks of the New York Central & Hudson River 
R. R., and from there on a curve of 1,500 ft. radius 
to an abutment on the north side of 161st St. Be- 
tween 161st and 162d Sts. the approach is an em- 


MAP SHOWING LOCATION OF HARLEM BRIDGE AND VIADUCT AT 155TH STREET, NEW YORK. 


construction of the bridge and eastern approach has 
been very recently awarded to the Passaic Rolling- 
Mill Co., Paterson, N. J., as noted in our issue of 
March 19. The new bridge will cross the river at 
155th St., and will be about a mile below High 
Bridge and 1144 miles below Washington Bridge. 
The accompanying map shows the location of the 
bridge and viaduct approaches, and the two views 
represent the condition of work on the western trestle 
approach on April 23 last. Fig. 1 is a view taken 
from the eastern end, looking from the top of the 
bluff at Edgecombe Ave., 60 ft. above 155th St., 
and shows in the middle distance the elevated rail- 
way on Eighth Ave. below, and in the far distance 
the old wooden bridge which is to be replaced. Fig. 
2 shows the viaduct crossing the elevated railway. 

The viaduct which constitutes the western ap- 
proach will be 1,400 ft. long, with a grade of 44% 
toward the river, and will be 60 ft. high at Edge- 
combe Ave., 48 ft. at Eighth Ave., and 28 ft. at 
the river. A wide plaza, which is seen from below 
in Fig. 2, extends over Eighth Ave., with stairways 
of somewhat novel design, which we will show later, 
to the railway station and the street. The spans are 
43 ft. e. to ¢, with columns 18 ins. square on con- 
erete piers with pile foundations. The columns of 
alternate spans are connected by struts and braces. 
The roadway is 40 ft. wide, with two sidewalks 11 
ft. wide each, projecting beyond the outside longi- 
tudinal plate girders. The floor is of buckle plates 
covered with bituminous concrete, with 6-in. granite 
block paving for the roadway and asphalt for the 
sidewalks. 

The triangle between McComb’s Dam Road, 


bankment between masonry retaining walls. A via- 
duct starting east of the New York Central tracks 
and forming a connection with Ogden Ave. is con- 
templated for the future. 

The foundations of the west and pivot piers for 
the draw will be sunk by the pneumatic process 
with steel caissons. The east pier will be built in- 
side a coffer-dam and the land piers are to be 
founded on piles. The piers will be of granite, all 
courses above mean high water being of dimension 
stones. The body of the piers is to be a dark stone, 
relieved by a light-colored granite for coping, neck- 
ing and weathering courses. The railings and lamps 
for the structure will be of highly ornamental char- 
acter. 

The bridge will be essentially of the same type as 
the Thames Liver draw at New London, Conn., il- 
lustrated in our issue of Aug. 16, 1890, and wih 
have nine panels of 21 ft. 3 ins. long. The center 
posts will be 62 ft. 6 ins. c. toc., and the end por- 
tals will give a clearance of 25 ft. The distance 
ce. to c. of trusses is 48 ft. 6 ins., giving a roadway of 
40 ft. between curb girders. Two sidewalks of 10 
ft. 6 ins. each are overhanging, making the total 
width of the bridge 69 ft. over the wrought iron 
cornices. The bridge will give a clear headway of 
29 ft. above high water. The paving will be as- 
phaltum concrete, laid on buckle-plates, with a 
wearing surface of rock asphalt. The sidewalks are 
also to be of asphalt. The weight of the draw is 
nearly 2,400 tons, which an elaborate system of 
girders distributes equally over 16 equidistant points 
of a circle of 40 ft. 5 ims. diameter. From these 
points, 16 diaphragms carry the weight to 32 points 
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of two concentric drums. These drums are 4 ft. 
10 ins. and 5 ft. deep, with diameters of 36 and 44 
ft. respectively, and bear each on 64 wheels of cast 
steel. The draw is turned by two pinions, geariug 
in a rack of cast steel 10 ins. deep. The engine, 
boiler and compressors for the working of the hy- 
draulic end rams and of the hydraulic end brake arw 
located in a spacious room inside of the turntable. 

Each span of the lattice girders consists of six 
girders 7 ft. 3 ins. deep, the weight of the ap- 
proaches aggregating 2,700 tons. The width ot 
roadway and of the sidewalks and the material for 
the paving, are the same as for the draw span. The 
bridge and the approaches will be built of soft stee!. 
The approaches are level from the bridge to the east 
of the railway tracks, and give a uniform down 
grade of 1° from this point to Jerome Ave. 

The dcaw and the approaches, the appropriation 
for which amounts to $1,250,000, are built under the 
jurisdiction of the Department of Public Works, for 
which Mr. Martin Gay, M. Am. Soc. C. E., acts as 
engineer, and according to the designs and specifi- 
eetions, and under the supervision of Mr. Alfred P. 
Boller, M. Am. Soe. C. E. Dredging was begun on 
the site of the west bridge pier last week, prepara- 
tory to the sinking of the caisson, and it is expected 
to finish the whole work by the end of 1893. 

The new bridge, with the 155th St. viaduct, are 
but two of the parts of a grand system of improve- 
ments which will, probably within a few years, 
transform that entire section of the city of New 
York. The Harlem ship canal now in progress, the 
projected rapid transit railway, the completed Wash- 
ington Bridge, the authorized Kingsbridge Road 
Bridge at 222d St., the proposed widening and im- 
provement of Jerome Ave., with the existing ele- 
vated and surface railway systems, are the other fea- 
tures in the scheme of development. 

THE NEW WATER SUPPLY FOR ATLANTA, 
GA, (a) 

During the Cotton Exposition, which was held in At- 
lanta, in 1881, Mr. Emil Geyelin, of Philadelphia, the 
well known hydraulic engineer, called upon me and 
visited our pumping station; he noted the evident 
rapid growth of the city and remarked that we 
would soon outgrow our then present water supply, 
und asked me if I had given the subject of a more 
abundant supply any thought, and if so, had I any plan. 
I told him that naturally, in my position as Super- 
intendent, my attention had been drawn to the in- 
crease in the consumption, and that I thought the 
future supply would be taken from the Chattahoochee 
River, at a point at which the stream could receive no 
contamination from drainage from the city, and that 
the particular spot would be just above the mouth of 
Peachtree Creek. This location is very favorable in 
many respects, as there are the valleys of the two 
large creeks which intervene between the city and the 
river. The city is laid out in a circle radiating from a 
center at the Union Passenger Depot, and this location 
on the Chattahoochee is protected absolutely from pol- 
lution until the city shall have grown Deyond a diam- 
eter of 12 miles, and even then, at the expense of 
extending the pipe up the river, the intake may be pro- 
tected indefinitely. 

I may say that my general plan outlined to Mr. 
Geyelin in 1881 is substantially the one adopted, after 
going over the territory in almost every direction, and 
to almost every available source of supply. The city 
consulted Mr. Rudolph Hering, and he and Mr. Clay- 
ton, our able City Engineer, finally adopted the plan 
upon which the works are now being built. 

The city datum is 1,05u ft. above the sea level; the 
river, at the point alluded to, is 760 ft. The difference 
is placed at 300 ft., although there are some localities 
within the city that are 40 ft. above this. The head 
to be overcome, to afford a satisfactory domestic press- 
ure, would be 400 ft.; and, to furnish a pressure for 
fire purposes, including friction, a head above the river 
of 500 ft. This, while not being outside the line of 
possible good results from one set of pumps, was not 
deemed as safe as to divide the lift and erect two sta- 
tions, one at the river and another at a suitable ele- 
vation that would about equally divide the head. The 
plant, when complete, will consist of two pumping en- 
gines of 10,000,000 gallons daily capacity each, at the 
river. These engines will discharge into a storage 
reservoir, whose surface will be 985 ft. above the sea, 
or 225 ft. above the river. At the level 945, or 40 ft. 
below the surface of the water in the reservoir, there 
will be located a filter plant which, at present, will 
have capacity for filtering from 6,000,000 to 8,000,000 

(a) Slight ; 
ait! ghtly abbreviated from a yu. WY. . 
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gallons in 24 hours. The filters will discharge into a 
clear water basin holding 1,000,000 gallons, thence the 
water is taken, by a second set of pumping engines 
and discharged through a 30-in. main pipe directly into 
the city distribution. 

The pressure to be maintained, throughout the city 
will, according to altitude, be from 40 to 60 Ibs. as th: 
regular or “domestic pressure,” and, in the event o? 
fires, will be from 80 to 100 Ibs 

Just here it 1s well that a word or two be said to 
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tem if its application be correct. It is acknowledged 
that it will answer in cities of small area, which, in 
the opinion of the writer, is an acknowledgment that 
it will answer for cities covering the greatest area 
and only requires that the main conduit branch to 
different pumping stations, at which district pumping 
engines be located, and by this means a pressure satis 
factory for any and all purposes, or emergencies, would 
be obtainable, and the use of steam fire engines be 
come of little need. New York, Chicago or London 








ma ¢ 
control the height of water in the suction well, and 
there will also be a by-pass connection on the river side 
ef the valve, and connections with the rising main te 
the reservoir to be used for the purpose of flushing and 
cleansing the intake. There is also provided a drainage 
well, within the dike inclosure, that may be pumped out 
in the event of any continuous hich water 
The machinery at this station consists of two 10.000 
O0-gallon, horizontal, high duty, Gaskill engines \ 
wein. cast tron pipe will convey the water from the 





FIG. 1. HARLEM RIVER BRIDGE; VIEW CF WESTERN VIADUCT APPROACH FROM WESTERN END 
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FIG. 2. HARLEM, RIVER BRIDGE; VIEW OF WESTERN VIADUCT APPROACH CROSSING THE ELEVATED RAILWAY, 


explain why preference is given to the direct pressure 
or Holly system. Atlanta is situated at the southern 
extremity of the Blue Ridge, and is on the highest spot 
of ground to be found within a radius of 50 miles, and. 
should the expensive luxury of an elevated reservoir 
have been contemplated, it wonld have been impossible 
to have found a location that would afford a satisfac- 
tory pressure for domestic uses, not to mention fire 
service. 

Our citizens, the firemen, and the insurance compa- 
nies have become used to an immediate fire pressure 
direct from the hydrants, and would now be very re- 
luctant to accept any system that would require more 
time than a minute to obtain a satisfactory fire pres- 
sure. Tn my opinion, there is no substantial argument 
that can be brought against the direct pressure sys- 


might as well_have a good fire protection as the little 
city of Atlanta. I have given the general plan, and 
will now begin at the river, or station No. 1, and give 
some of the items of construction. 

The Chattahoochee, at the point of Intake, rises from 
the low water mark to a height of 26 ft. A dike or 
levee is being built to inclose about two acres, inside 
of which the engine house is being built. The intake 
is a 48-in. fron pipe 600 ft. long, the outer end of 
which will be about 1 ft. below extreme low water, 
and, having a fall of 1 ft. In its entire length, terminates 
in an elliptical shaped suction well, whose diameters are 
30 and 60 ft. There are 30-in. suction pipes from this 
well to the pumps. The pumps will have a maximum 
suction lift of 16 ft., varying according tu the stage of 
the river. There will be a valve on the intake pipe to 


pumps to a storage reservoir at station No. 2, the dis 


tance being 17,000 ft., and an elevation above the 
pumps of 210 ft. The reservoir will have a capacity of 
about 180,000,000 gallons, and it is expected that this 
storage will tide over any unusual high water in the 
river, and afford an opportunity of stopping the pumps 
during seasons of heavy rainfall and consequent tur 
bidity, and also to afford a supply should there anything 
happen to pumps or pipe line. It is contemplated that 
a parallel main will be run between the tw4 stations 
in the future. The receiving reservoir ts, happily, lo- 
cated in a deep ravine, and is formed by the construc- 
tion of two dams, which cross at sufficient distance to 
embrace about 20 acres. 

The natural levels of the sites selected all seem favor- 
able for construction on the plan upon which the work 













522 


is being carried out, The streams of this section carry 
a large amount of the abounding red clay soil, the color- 
fag matter of which is held in suspension for a long 
period, end the rivers rarely become clear until the 
effects of the rains have passed off, and the water from 
the springs, from which they derive their source, pre- 
dominates. It may be possible to remove this coloring 
matter by setiling basins; but this would be an ex- 
pensive arrangement, and the gravity filter having 
proved a splendid success in the operation of the old 
works, it was decided to adopt it in the construction of 
the new plant. The filters at the old station are work- 
ing very satisfactorily, with a gravity head of 20 ft., 
and it is expected that the new ones, which are to have 
a gravity head of 40 ft., will work to even a greater de- 
gree of satisfaction. There will be a 36-in. pipe ex- 
tending from the storage reservoir to the filters, and 
also from the filters into the clear-water basin. 

The clear-water basin will be built of brick and will 
be circular, 100 ft. diameter, 20 ft. deep, holding 1,000,- 
000 gallons. When full, the water will be on a level 
with the floor line of the engine room. The situation 
is such that there is drainage with ample fall from the 
filter and engines at this station. 

The machinery at this station consists of one high 
duty 10,000,000-gallon Gaskill engine, and one Holly 
quadruplex of 4,000,000 gallons daily capacity, the latter 
being one of those now in service at the old station, 
and which the Water Commissioners desire moved to 
use as a relief for the Gaskill, though it is hoped by the 
writer, and also by Mr. Clayton, the Engineer, that, as 
the work progresses, they may be persuaded to secure 
another Gaskill of the same dimensions as the first. 
it being of doubled policy, at best, to move a pump to 
this station which will fully supply the wants dur- 
ing the midnight hours. 

Extending from station No. 2 into the city distribu- 
tion is a 30-in. pipe for a distance of about 144 miles; 
this will be distributed into one 20, and two 16-in., the 
latter going east and west, and the 20-in. pipe pass- 
ing directly south through the center of the city. 

This 20-in. pipe was connected with the old system at 
the start, and is being laid from the center out toward 
the pumping station and is also being connected at all 
convenient intersections on the line with the city dis- 
tribution. This work is being done by the water de- 
partment, and is being thoroughly tested as the work 
progresses. The valves on this line are about 1,000 ft. 
apart, and, as each section is laid, and before the 
ditch is filled, an air cock is inserted at the highest 
point in the section, and another at a low point; after 
all the air has passed off, a boiler test pump is at- 
tached at the low point and a pressure of 250 Ibs. is 
applied, and if there are no leaks, the ditch is then 
filled. I am pleased to say that up to the present time 
I have not found a single faulty pipe, or special, in the 
ditch, and none outside excepting a few lengths that 
have been cracked in transit or unloading. I think this 
plan of testing pipe, when laid in connection with an 
old system, a good one, as it removes all uneasiness re- 
garding leaks in the future. A hammer test and close 
overlooking before laying is all the test these pipes 
receive except the customary foundry test. 

The pipe is being furnished by the Howard-Harrison 
Iron Works of Bessemer, Ala. There is 2 ins. depth 
of lead put in the joints. The station at the river is 
1% miles from the main line of the Western & Atlantic 
R. R.. and it was necessary, therefore, to build a 
branch road. The station No. 2, or reservoir station, 
is immediately on a side line of the Richmond & Dan- 
ville R. R. The city has appropriated $750,000 for the 
construction of the works, including land and every 
other item. The contracts, covering every part of the 
work, have been let, and, so far as can be seen, the 
cost will be within the sum of the appropriation. The 
work seems to be progressing very evenly. The en- 
gineering, in all its features, is under the direction of 
Mr. Robert M. Clayton, City Kngineer, and a member 
of this association. The machinery and pipe laying are 
my part of the work. 


ON THE ELASTIC CURVE AND TREAT- 
MENT OF STRUCTURAL STEEL. 


This paper, read at the San Francisco meeting of 
the American Society of Mechanical Engineers, 


by Mr. Gus Henning, described the result ob- 
tained in tests of the material for the Ohio River 
bridge at Henderson, Ky., and was accompanied by 
voluminous tables and diagrams. The steel was 
tested after rolling into the finished shapes as well 
as in the shape of 5-in. billets, rolled from each 
heat. The structure was built in 18845, when 
knowledge of structural steel was much more limited 
than at present. It is interesting to note that limits 
of carbon and of phosphorus were stated, but no up- 
per limit for tensile strength. Steel in compression 
members was required to contain not less than 
0.34% or more than 0.42% of carbon, and less than 
1% of phosphorus. It was also required to show 
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at least 50,000 Ibs. elastic limit and not less than 
80,000 Ibs. ultimate strength. Elongation was to 
be 15% in 8 ins., and reduction of area, 30%. It was 
to be incapable of tempering, and a %4-in. round was 
required to bend 180° around its own diameter with- 
out flaw or cracks. 

The steel in tensile members had the same phos- 
phorus limit, and an upper limit for carbon of 
0.26%. The elastic limit requirement was 40,000 
lbs., ultimate strength 70,000 Ibs., elongation 20%, 
and reduction of area 40%. 

All the analyses made at the steel works showed 
the phosphorus to be within the limits specified. 
Analyses made afterward, for another purpose, 
showed that only one heat in ten was within the limit 
and some heats exceeded it 50%. The author thinks 
this discrepancy was due to the great haste with 
which the steel works analyses were made, as the 
manufacturers honestly endeavored to furnish a high 
grade of material and took all possible precautions 
to that end. 

The most interesting thing in connection with the 
treatment of the material was the annealing of some 
of the built up sections of the compression chord 
after they were assembled and riveted up. The 
structure being built of what would be classed 
nowadays as very hard steel, the annealing was es- 
pecially important. We quote from the paper as 
follows: 


As many of the plates and angles to be used in com- 
pression members were thin and wide, it was thought 
that annealing might become advisable to soften the 
material, which, during rolling, had perhaps become 
hardened to an undesirable degree. Experience ob- 
tained during fabrication, especially punching and 
shearing, demonstrated that annealing was really ad- 
visable, and therefore a number of finished chord sec- 
tions—those which were built of thin shapes—were an- 
nealed, and without in the slightest degree injuring or 
distorting them or even loosening a single rivet. 

It was noticed, however, that whenever there wei 
open holes near the ends of angles, which were left 
for field cennections and splice plates, the plates 
would become slightly longer than the angles; the dif- 
ference in no case, however, amounted to 1-32 inch, 
and by taking a very light cut over the ends the total 
lengths would again become true and correct. 

In order to determine whether the shape became at 
all distorted, chalk center-lines and others near the 
edges were struck (using a fine sea grass line), and 
after treatment and cooling these were invariably tested 
for accuracy without ever findiag the slightest change 
or variation. Every rivet was also carefully tested at 
that time, and there never wus a single loose one found 
in all the pieces so treated. 

I desire to make this statement at the present time, 
because interested parties have repeatedly stated and 
do now assert, without ever baving had an opportunity 
or taken the pains to examine the truthfulness of such 
statements, that annealing distorts members and loos- 
ens rivets. It is of such great interest and importance 
to all engineers and bridge builders to know that built 
sections—box shape with two or three webs—can be 
annealed without injury or distortion that I cannot em- 
phasize this fact with sufficient clearness or force in 
order to contradict statements based on opinions only, 
und not upon experience or observation. 

It must be borne in mind, however, that a certain 
end absolute method of treatment was adopted, which 
prevented any possible or accidental injury or overheat- 
ing, as described farther on. 

At the same time I should like to call attention to 
the fact that all corrosion (oxidation) can be pre- 
vented absolutely by annealing in a sealed furnace 
charged with illuminating or other proper and conven- 
ient gas.* 

It is reserved for one of our progressive bridge 
builders to introduce a non-oxidizing annealing furnace 
and then use a high steel and anneal all members in 
case the material has been punched and not drilled. 

The method adopted for annealing full sized eyebars 
and built-up members, and by which most test 
pieces were treated was the following: The furnace 
ubout 55 ft. long, was brought to a high heat by a 
soft coal fire at one end, the flames from which passed 
through channels and ports into the heating chamber, 
which had two compartments, separated by a brick 
wall, and each closed by a cast iron door, which ports 
and doors could be sealed thoroughly to prevent en- 
trance of gas or flame when desired, or cold air from 
the outside. Upon reaching a yellow heat the chamber 
door was opened after the ports had been closed, the 
pieces to be annealed were rolled in on cast iron trucks, 
and the doors again closed and sealed with wet clay. 
After several hours’ exposure to the radiated heat of 
ccsnsnseptialiiaoitadetlieitioniinchhapiielinicentaclagts sceguliiibipplacda thatthe eicaattie <aeie 
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the chamber walls the material reached a copper color 
heat, and the trucks with the material were again 
withdrawn and allowed to cool. All fire being excluded 
from the chamber while the material was under treat 
ment, there could be no overheating or burning, and al! 
material was sure to be treated exactly alike. Befor: 
this method was adopted the most disastrous results 
had sometimes been obtained in more instances and 
places than one, and by several works and engineers 
annealing was declared impracticable, unsatisfactor; 
and injurious to the material. It may here be recorded 
that one of our largest bridge works tried to anneal 
eyebars by burying them in a great pile of wood and 
shavings, setting the whole afire, and keeping it burn 
ing for some time, after which the ashes were supposed 
to anneal the metal! 

Another prominent works started a roaring soft cou! 
fire in a brick annealing furnace, and, after attaining 
a high heat, placing the material to be treated in it; 
then firing anew, so that the material was surrounded 
by flame, smoke, and unconsumed gases until it had 
reached an almost white heat, or at least a bright 
yellow, after which the fire was allowed to die out, 
and furnace material cooled off in three days’ time 
until they could be handled. What would a metal- 
lurgist say about such treatment of steel as this? 


To test the effect of the annealing process the mate- 
rial was subjected to chemical analysis, and to physi 
cal tests before and after annealing. The analyses 
showed nothing of importance except the discrepancy 
between the steel works’ analyses and those made by 
an outside chemist, noted above. The physical 
tests showed quite diverse changes in the material. 
The following table summarizes the effect of anneal- 


ing on bars: 
Average 
amount No. 
No. raised, cases 
eases Ibs. per low- 


Average 
amount 
lowered. 
Ibs. per 


sq. in. 


Elastic limit 2.000 


Yield point............39 
Ultimate strength. ....17 
Modulus of elasticity .30 


Elongation. ...........24 


Prop’tional resilience .27 


The author distinguishes between yield point 
(which corresponds to elastic limit as ordinarily de 
termined by drop of beam) and elastic limit, which 
he determines by plotting micrometer measure- 
ments of elastic curve. Proportional resilience is a 
quantity obtained by multiplying the ultimate 
strength by the percentage of elongation. 

The seeming incongruity in the results of the 
tests is explained by the author on the ground that 
part of the specimens were treated in a coke furnace 
instead of in the annealing furnace above described. 
He holds it well proved that proper annealing of 
this grade of steel, while it reduces the elastic limit 
and ultimate strength, increases the modulus of 
elasticity and the percentage of elongation in greater 
ratio and makes the steel actually capable of resist- 
ing a greater shock, hence more valuable for actual 
use. In annealing, however, the material should 
not be heated above a copper color. If heated to a 
high temperature, the elastic limit, tenacity and 
modulus of elasticity are all lowered. 

The author thinks that ordinarily methods of 
testing are quite unsatisfactory to determine the 
most essential characteristics of materials and 
favors the use of autographic registering devices 
which will magnify considerably the elongation of 
the specimen. 


per cent. 
1.50 


A CONVENIENT WHEEL-BASE MOMENT 
DIAGRAM. 


As our readers well know, we do not feel any 
large amount of interest nor confidence in computa- 
tions of bridge strains from individual wheel loads. 
After the static strains from the loading are all 
computed, by whatsoever method they are com- 
puted, they do not come within a hundred or two 
per cent. of the strains to which the structure is 
actually exposed in practice when actual trains go 
thundering over it, especially if the train happens to 
get off the track at just the wrong moment. 

Still, the existing conditions in bridge construc- 
tion and in bridge competitions make the use of this 
method imperative in many cases, whether the engi- 
neer believes in it or not; besides which it is not our 
place to attempt to impose ow views on this or any 
other like question on engineers who see the question 
in a different light. But if any one wants to com- 
pute strains from the individual wheel loads, for 
whatever reason, he wants the easiest way for doing 
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it he can get; and perhaps the method exemplified 
in the accompanying diagram, for which we are in- 
debted to Mr. C. A. P. Turner, C. E., of Wilming- 
ton, Del., will be found useful to thisend. — 

Mr. Turner himself expresses his doubts as to the 
wisdom of this method of computing bridge strains, 
in sending us the diagram, in the following words: 


The writer is not inclined to favor typical locomotive 
loading, but while it is called for by most railway 
specifications bridge companies will be forced to use 
it, and in the sharp competition of to-day they will 
continue to prefer exact methods. 


*"Tis even so, and we do not blame them for it, 
despite the fact that it does no real good, but only 
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been utilized to some extent at certain furnaces in the 
Austrian provinces of Styria and Carinthia. 

But it remained for the managers of the furnace 
company at Hoerde, in Westphalia, to reduce the appli- 
cation of this principle to a system so simple, cheap 
and effective that it accomplishes at a trifling cost not 
only the desulphuration of the pig iron to the point 
of readiness for immediate conversion into steel by the 
Bessemer process, but secures for the iron thus treated 
a valuable uniformity of texture in respect to its ad- 
mixture of silicon, phosphorus, and manganese, and 
finally leads to an important saving in fuel and fluxing 
material by enabling the blast furnace to be worked 
at lower temperatures than have been hitherto eon- 
sistent with good practice when working sulphurous 
ores or coke. The process itself is a development of 
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tons of metal, and is mounted on a strong railway 
truck, to which is attached, when used, a small loco- 
motive of the simplest pattern. The ladle, thus mount- 
ed and filled, is run along the rails to the point (A) in 
the desulphurating house, where its contents are poured 
into the mixer. This process is repeated until the latter 
is filled. As the molten iron in the mixing vessel 
gradually cools, there rises to the surface a scum of 
dark scoria covered with bubbles. This is the sulphide 
of manganese formed by the reaction of the manganese 
and sulphur in the iron. In 20 minutes after the last 
ladieful has been poured into the mixer the desulphu 
ration is complete, and thenceforward the operation is 
kept up throughout the week, pouring into the top ot 
the mixing vessel charge after charge of sulphurous 
iron from the blast furnace and drawing out desulphn- 
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DIAGRAM FOR COMPUTING BRIDGE STRAINS FROM WHEEL LOADS 


harm. Mr. Turner’s description of the diagram is 
as follows: 


In the diagram the first line is a black moment tabu- 
lation. The second and third lines give the positions of 
the centers of gravity of different combinations of 
wheels. For instance, G-5 is the center of gravity of the 
first five wheel loads, and so on. The fourth and fifth 
lines give the sums of the wheel loads at each respect- 
ive wheel, taken from the right and left, respectively. 
The first line below the wheel loads gives their distances 
apart, and the second and third lines below them give 
their distances from either end. ‘The remaining lines are 
the moment tabulations from each wheel of the 
second engine. At the right is a small diagram on 
which is plotted a curve of (1) hanger strains, (2) 
stringer moments, and (3) curves giving the reactions 
of the wheels which have passed the panel point at 
the next panel; which strains are to be deducted from 
the reaction to find the exact shear in that panel. The 
panel lengths are tabulated vertically upon the left of 
the diagram. The scale for the deductions for shear 
is given at the bottom of the diagram in thousands 
of pounds, and the scale for hanger strains and stringer 
moments at the top. The stringer moments are given 
in thousands of foot pounds, the same as the wheel mo- 
ment tabulation. 

The curve of hanger strains is a broken curve, com- 
posed of segments of six different hyperbolas, varying 
so little from a straight line that it could be replaced 
by one with a maximum errvur of but about 500 ibs. 

The curves of deductions for shear are also hyper- 
bolas of form of xy = c. with O—O as origin until 
in fulfilling the condition of (1-nth) of the live load 
upor. the panel (using Professor Merriman’s notation) 
the first wheel passes off of that panel; when we have 
a new curve, also a hyperbola. 





DESULPHURATION OF PIG IRON BY MAN- 
GANESE. 


The following interesting particulars in regard to 
this process are taken from a report by Mr. T°. H. 
Mason, U. S. Consul-Gencral at Frankfort, Ger- 
many. It is stated that very satisfactory results 
have been obtained at the Hoerde works in Ger- 
many, which is the plant referred to in the report, 
and that other plants for the operation of this 
process are now being erected at some of the largest 
iron establishments in Enrope: 


At a meeting of the Iron and Steel Institute in Lon- 
don, in 1891, there was presented by Mr. J. Masenez, 
a German engineer, a report describing concisely the 
results which have been attained in desulphurating 
raw iron direct from the blast furnace by treatment 
with manganese at the works at the Hoerde Mining 
& Furnace ©»., near Dortmund, in Germany. 

The process is based on the well known chemical 
affinity between sulphur and manganese when both are 
in a fiuid condition. This affinity was demonstrated 
more than 30 years ago through analyses of manganic 
slags at the mining school in Loeben, and it has since 


the well known “mixing operation,” which is already 
practiced to some extent in Great Britain and the 
United States. Its theory is concisely stated in the 
proposition of the Hoerde company, submitted to the 
patent bureau at Berlin: 


(1) When sulphide of iron is melted together with 
ferromanganese, or when molten sulphide of iron is 
mixed with molien ferromanganese, the sulphur unites 
with the manganese, forming a scoria of sulphide of 
manganese, leaving the iron practically free from sul- 
phur. The same result follows when molten sulphurous 
iron is mixed with molten manganiferous iron. Ex- 
periment has shown that raw iron containing as high 
as 3 or 4 per cent. of sulphur retains, after proper 
treatment with manganese, not more than 0.13 per 
cent. of sulphur, while the resulting scoria may contain 
as high as 20 per cent. of sulphur and 30 per cent. of 
manganese. 

(2) When this scoria is mixed with a basic earth, 
notably limestone, and the mixture reduced by melting, 
the sulphur forsakes the manganese and unites wit 
the lime, leaving the manganese restored to its original 
yurity and capable of being again used for purifying 
ron from sulphur. 

In practice this theory, as will be hereinafter shown, 
has been simplified in some important respects at the 
works in Hoerde and the cost of its application thereby 
greatly reduced. The ores used by that company are 
various in character and origin, the principal ones 
being Luxembourg “‘minette,’’ 40 to 42 per cent. of 
iron; native black-band ores, about 50 per cent. of iron; 
puddie slags from England, Belgium, Westphalia and 
the Saarbruck region, which contains from 4 to 56 
per cent. of iron, with from 2 to 4 per cent. of phos- 
phorus in the form of phosphoric acid; pyrites and 
other waste material from the soda and acid factories; 
and, finally, the Nassau manganic brown ironstone, 
containing some iron and from 8 to 12 per cent. of 
manganese. These ores are mixed in such working 
proportions that the pig iron, when it comes from the 
blast furnace, shall contain from 1.5 to 1.7 per cent. of 
manganese, which has been found sufficient to effect 
a thorough desulphuration of the iron. 

The works at Hoerde comprise three sections or de- 
partments, which are located contiguously and con- 
nected by railway tracks, viz.: a group of four blast 
furnaces with blowing apparatus, the desulphurating 
plant, and the Bessemer basic steel works. Of these 
three sections the first and third present no peculiarity. 
It is the desulphurating process with which we are at 
present concerned. In a separate building of cheap 
construction, located midway between the furnaces and 
steel works, the desulphurating apparatus is estab- 
lished. Its general construction is roughly indicated by 
the drawing. 

Upon a strong foundation of masonry is mounted the 
iron reservoir, or “mixer,” of either the “Bessemer- 
Birne”’ or the “Johns” pattern—without tuyeres in the 
bottom—which has a capacity of 70 tons of molten iron, 
though a larger form, capable of holding 100 or 150 
tons, is recommended as in all respects preferable. 
The mixer is lined with two layers of fire brick, similar 
in nature to those used in blast furnaces, and is hung 
on trunnions, so that the vessel may be readily de- 
canted by hydraulic power. 

When the blast furnace is tapped, the fron is run 
into large ladies, each having a capacity of 10 to 11 





rated fron from the nozzle at the other end. The rall- 
way ladies are hung upon trunnions, and are easily 
decauted by a geared windlass operated by two men. 
Having thus discharged its load of sulphurous tron into 
the mixer, the ladle is run down a short incline and 
switched by another track to the point (B) under the 
nozzle of the veesel. This is then decanted by hy 
draulic power, the ladle is filled with desulphurated 
metal covered with floating sulphide of manganese, 


and is then run along the rails to the steel works, 
where the ladleful forms a charge for the converter 
The heat created or liberated by the reaction of the 
sulphur and manganese in the mixer is sufficient to 
keep the molten bath fluid for a long time, and thus 
there is available for the converters a constant, clastic 
supply of metal in condition to be blown into steel, 





Apparatus for Desulphurating Pig {ro 


independent of the exigencies which may govern te 
tappings of the furnaces. When several blast furnaces 
are thus worked together and ene or more of them is 
running badiy, this independence of action between 
furnaces and converters is often of great importance. 
Theoretically, it was proposed that the manganic 
slag should be removed from the surface of the molten 
mass while in the mixer; but it has been found in prac- 
tice that while there it is too hot and liquid,fo be con- 
veniently managed, so it is left to cool during the final 
transfer from the mixer to the steel ‘works and is re- 
moved from the surface of the ladle charge with a 
large perforated skimmer just before it is poured into 
the converter. In case any accident at the steel works 
should require the bath to be retained a long time in 
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the mixing vessel without the addition of any fresh 
bot iron from the furnace, a few sticks of wood thrown 
in will create a blaze that prevents too rapid cooling; 
but this recourse is only for emergencies and has no 
part in ordinary practice, the heat generated by the 
reaction already mentioned being fully adequate for 
the purpose. In fact, the gradual cooling of the con- 
tents of the mixer is an important element in the proc- 
ees. 

Thus the operation goes on at Hoerde, the mixer 
being entirely emptied each Saturday night, and, if 
necessary for the repair of its lining, it is cooled by 
injecting water therein, and the repairs made in time 
for the resumption of work on Monday. This violent 
cooling of the vessel is, of course, injurious to the lin- 
ing, und, as stich repairs are necessary once in three or 
four weeks, it is a great, and in the end an economical, 
convenience to haye two mixing reservoirs mounted 
side by side, so that one may be slowly cooled by natu- 
ral means while the other is in use. It is only the 
inner layer of fire brick which is attached around that 
purt of the interior which comes most in contact with 
the floating scum of manganic sulphide, so that only a 
small part of the lining usually needs to be renewed. 

The cost of the whole desulphurating plant, including 
building, hydraulic power, etc., for one 100-ton mixer 
is, in Germany, about $12,000, or with two mixers of 
the same capacity, say $16,000. At Barrow, in Great 
HKritain, where the mixing process is employed in order 
to secure uniformity in the metal for direct steel-mak- 
ing. Sir Lowthian Bell estimates the cost of using the 
mixer at not more than 2 cts. per ton, while melting 
cold pig iron in a cupola for steel making costs, in fuel 
and labor, about 60 cts. per ton. The process is, of 
course, equally applicable to making iron in ordinary 
pigs, the only difference being that, instead of being 
hauled in railway ledies from the mixer to the steel 
works, the desulphureted fron is run directly into the 
sand bed of the casting house. 

It remains to state, collectively, the advantages that 
are gained by this process. The first is the desulphu- 
ration of the metal. Sulphur in raw iron may result 
from the presence of crude sulphur in either the ores 
or the fuel used in smelting, or in both. A compara- 
tively slight admixture of sulphur is often sufficient to 
render the iron unsafe for direct steel making by the 
Bessemer process. And, as sulphur unites with the 
iron most readily at low temperatures, it is necessary, 
in order to expel it, to work the furnace at a very 
high temperature, which not only consumes addi- 
tional fuel and fluxing material, but burns out the fur- 
nace lining more rapidly and in the end turns out iron 
too hot for the best results in direct steel making. 

It enables furnacemen to use sulphurous ores and 
cheap waste materials, such as pyrites, ete., without re- 
gard to the percentage of sulphur that they may con- 
tain. As much of the coke now used in Germany con- 
tains as high as 1.8 per cent. of sulphur—enough in it- 
self to compromise the purity of the iron—this latter is 
a point of great practical iniportance. In respect, there- 
fore, to the quality of ores and the quantity of coke and 
limestone consumed, the manganese process enables 
German furnace managers to exercise economies which, 
in the present close condition of the iron and steel 
market, are of decisive importance. 

Not less valuable is the uniformity of texture that 13 
secured in the whole mass of inetal turned out, either 
to be run into pigs or blown at once into steel. Every 
practical furnaceman knows the difficulty—-rather, it 
may be said, the impossibility—of providing that the 
successive charges from the same furnace shall be 
normal and uniform in respect to the percentages of 
silicon, phosphorus, and manganese that they contain. 
Particularly is this true in regard to silicon in iron to 
be used for steel. If the silicon is in excess, it will 
blow too hot in the converter; if the silicon is deficient, 
it will blow too cool, and the results of this and other 
irregularities in the iron leads to a serious waste in 
the form of defective rails. The difficulty is even in- 
creased when several furnaces are worked together 
for direct steel making; frequently one furnace will 
be running badly while the others are running well, 
and thus a serious disparity in the product is inevitable. 
Against these difficulties the mixing together of a large 
mass of raw iron of varying qualities in a reservoir 
outside the furnaces offers so effective a remedy that 
even in some large establishments where no trouble is 
experienced with sulphur the mixer is now regularly 
used in order to secure the desired uniformity. 

Theoretically, the process involves the use of ferro- 
manganese; but, as this is a somewhat expensive ma- 
terial, the company at Hoerde effects an important 
economy by using the manganiferous brown iron ores 
from Nassau, which are not only plenty and relatively 
cheap, but readily furnish the very small percentage 
of manganese that 1s requisite for desulphuration. I am 
informed by Mr. Massenez that it is even quite prac- 
ticable, when working three blast furnaces together, 
to use the manganiferous ore in only one of them, but 
in such proportion as to provide sufficient manganese 
in the mixed product of all three when brought to- 
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xether in the reservoir. This saves labor and care in 
mixing the ores for two of the furnaces, and thus an- 
other small economy is effected. The proportion of 
manganese required to effect desulphuration is so small 
that its use as an ingredient would in any country 
add but little to the aggregate expense account. For 
the reasons above stated, no use is made at Hoerde 
of their process for purifying the slag from the sulphur 
in order to recover the manganese to be used over again 
in the desulphureting operation. This might be done 
with advantage in a country where no manganiferous 
cres exist and where ferromanganese is costly or difli- 
cult to obtain, but no such necessity prevails in Ger- 
many. 

Plants for the utilization of the manganese process are 
now being erected at some of the largest establish- 
ments in France, Belgium, England, Austria and Ger- 


“many. Among others, the Krupp works, at Essen, have 


adopted it, and one furnace company in Austria is put- 

ting up a mixer that will contain 200 tons of metal. 
From the abundant analyses that have been made 

at Hoerde to test and demonstrate the effectiveness 


- of this process, the following figures are quoted in Mr. 


Massenez’s report. They rhow.the analyses of seven 
sample charges, each taken at a certain hour of as 
many consecutive days, so that the table represents the 
average run of the establishment for a week and ex- 
hibits for each day the percentages of sulphur in the 
raw iron as it came from the furnaces and the same 
after treatment in the mixer, thus showing the degree 
to which the sulphuration was reduced, as well as the 
uriformity that was secured in respect to phosphorus, 
manganese and silicon in the desulphurated iron. All 
the figures are percentages: 


nay ma After treatment in the mixer. 
n iron 3 en 
from blast Sul- Phos- Manga-_ Silli- 
Charge furnace. phur. phorus nese, con. 
| re 0.053 2.82 1.53 0.13 
Second...... 0.135 0.086 2.7 2.07 0.28 
Es Gaece s 0.348 0.051 2.88 1.96 0.21 
Fourth...... 0.265 0.035 2.86 1.235 0.28 
3. ere 0.078 2.87 1.36 0.17 
Sixth........ 0.176 0.086 2.74 1.31 0.23 
Seventh..... 0.147 0.074 2.91 1.15 0.13 


The analysis of an average sample of the scoria, or 
magnetic slag, produced at Hoerde by this process, gave 
the following results: 


Compouents. Per cent. 
DERE DUENOIAR 6 oi. os Sion Kons ci Roua ss occa wenn 17.07 
DEMO WENO. ca Sic cccbebekseeieeasse one Vedas 20.23 
hee ee EET OS PEC UML TORE FEET CEPI oP 25.46 
PU CEES ch Ack G006cedes wace Khe badeinseteas vet 18.9 
PD 0 oe d8 00 ba 60 40 5 kEECN be RA eaNUSES ee eC eEs 5.00 

MeN ys 0 8s bce a eow odes odGd SET RSP EN EU REEL EES 3.53 
TPP TTR a eee ee ee 0.43 


The recent discussion at London and the prominence 
which has been given to this subject in the leading 
technical journals on the continent combine to show 
that the manganese process as at present perfected 
marks an important epoch in the history of iron and 
steel manufacture. 


NOTES ON A PROBLEM IN WATER POWER. 

In the Eastern states, as is well known, the type 
of water-wheel in prictically universal use is the tur- 
bine. On the Pacific coast the turbine is replaced 
by the Pelton wheel, driven by a tangential jet of 
water, with results which are now pretty widely 
known. There is still, however, a prevalent idea 
that the Pelton wheel can compete with the turbine 
only under very high heads; and from its simplicity 
and its general use in mining and mountain dis- 
tricts the impression may still exist that it is a 
rough and uneconomical motor. In a description of 
the Pelton wheel in our issue of Feb. 20 we reported 
tests showing an efficiency of 80 to 87.5%, and we 
believe 90% has been frequently obtained. 

At the recent meeting of the American Society 
of Mechanical Engineers, Mr. John Richards, of San 
Francisco, President of the Technical Society of the 
Pacific Coast, presented a paper with the title given 
above, in which he called attention to the remark- 
able efficiency of the impulse wheel as compared 
with the turbine, and propounded the question, why 
has the “pressure” type of water motors been de- 
veloped to the almost total exclusion of the impulse 
type everywhere save on the Pacific coast? We give 
the substance of his paper as follows, and would call 
especial attention to his query as to the relative 
merits of turbines and impulse wheels for the Niag- 
ara Falls power plant: : 

Water wheels, as we have to deal with them, may be 
classed as gravity wheels, including (1) overshot breast 
wheels and perhaps the Poncelet types; (2) pressure 
wheels, including what we call inclosed turbines and 


reaction wheels; (3) impulse wheels, driven by spout- 
ing water. 


In modern practice the class called pressure turbine 
wheels constitute perhaps four-fifths of the whole. 
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These can be divided into three general types, namely: 
‘’he Fourneyron, or outward radial discharge; the 
Jonval. or downward discharge parallel to the axis of 
rotation; and the American, or inward flow wheels. 
These have come into general use all over the world, 
and have a literature of surprising completeness. They 
are by common consent regarded as the most efficient 
and, indeed, until recently, have been the only wheeis 
which were consideréd in connection with an efficiency 
beyond 60%. 

The construction of the turbine or pressure type of 
wheel involves closed vessels, or conduits, not only to 
the water wheels, as in other cases, but around them. 
They must be enveloped in the fluid that drives them, 
and contained in cases strong enough to sustain not 
ouly the static head, but also the effect of water cou- 
cussion, and in most cases to afford support for the 
wheels themselves and their shafts. 

The bearings of the wheels have to sustain the 
weight of the running parts, also in many cases a 
pressure of the head, equal to the area of the issues 
snultiplied into the head. The wheels are submerged, 
placed at the bottom of the head or near it, inaccessibie 
to observation, and also for repairs, calling for unusual 
and cxpensive provision in the way of bearings and 
other constructive features, including extra strength 
of all parts. The hydrodynamic conditions both of en- 
trance and discharge call for complicated forms that 
cannot with safety be built up, and pressure turbine 
wheels thus become large and expensive castings, the 
value of which depends upon the integrity of every 
part. If a vane be broken or imperfect, the whole 
wheel is lost. The diameter being limited because of 
first cost, a limit of rctative speed is reached at heads 
of 50 ft. or so, and even at that head the bearings 
have to run under undesirable conditions; in other 
words, this type of wheels does not permit control of 
rotative speed, that being limited by both first cost and 
operating conditions. 

Turning now to the other type of wheels, but little 
known in this country except on the Pacific coast, 
the impulse class, and assuming that the force of spout- 
ing water is equal to its gravity less an inconsiderable 
friction in orifices, the question arises, why has not 
the evolution of water wheels followed on this line 
instead of pressure for all except low heads? 

This is a very important question, one that may well 
engage the attention of this society, and one that calls 
for explanation such as will be by no means easy or 
apparent. It is true that with that class of impulse 
wheels called ‘‘undershot,’’ and some other crude forms 
operating by the impulse of spouting water, the effi- 
ciency attained has been so low as to lead to the con- 
clusion that the losses were inherent in the method, 
or mode of operation, and this opinion has, it seems, 
become general without anyone very closely inquiring 
into the matter. 

That the efficiency of tangential wheels driven by 
impulse is as high as can be attained by pressure tur- 
bines has been proved by numerous experiments here, 
also by some recent tests at Holyoke, Mass., and 1s 
beyond controversy. It has long been settled on this 
coast, and as a problem no longer exists. No one here 
would expect under a head of 50 ft. or more to attain 
with any known type of pressure water wheels a high- 
er efficiency than is given out by tangential impulse 
wheels; but this state of opinion and practice is con- 
fined to narrow limits now, and is the more to be won- 
dered at when we consider the rapidity and complete- 
ness of investigafion in other branches of dynamic en- 
gineering at the present day, especially when the eco- 
nomic and constructive conditions so much in favor 
of the impulee type of water wheels are taken into ac- 
count. These we will now consider in a bricf way. 

There is a wide difference between a water wheel 
driven by impulse and one operating on the pressure 
system. The first cost of the former, for a given power, 
is one-half as much, and its maintenance is still less, 
in proportion. 

Figuratively speaking, when a wheel is changed from 
the pressure to the impulse system it is taken out of 
its case, mounted in the open air, in plain sight. Ali 
the various inlet fittings are dispensed with and are 
replaced by a plain nozzle and stop valve. Its diam- 
meter is made to produce the required rotative speed, 
whatever that may be. The shaft and its bearings are 
divested of all strains except those of gravity and the 
stress of propulsion when the water is applied at one 
side only. Most important of all, there are no running 
metallic joints to maintain against the escape of water, 
no friction and no leaks; there are, indeed, no run- 
ning joints or bearings whatever, except the journals 


-of the wheel shaft. 


The effect of grit and sand is eliminated, both as to 
vanes and bearings, and there are no working condi- 
tions that involve risk or call for skill. If a vane is 
broken, another one is applied in a few minutes’ time. 
If a large or small wheel is wanjeds the change is 
inexpensive and does not disturb the foundations or 
connections. 

Capacity is at complete control; the wheels can be 
of 10, 100 or 1,000 HP., without involving specia) 
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patterns, The speed of rotation is not confined to com- 
mercial dimensions because of patterns or other causes. 
It is merely a matter of choice with the purchaser or 
maker. j 

Now granting the efficiency of impulse wheels, which, 
as before remarked, can hardly be called in question 
for all heads exceeding 50 or even 30 ft., and conced- 
ing the constructive and operating advantages just 
pointed out, the question at first arises, why has the 
evolution of water wheels during 50 years past been 
confined to the pressure class? also, why has it been 
proposed at Niagara Falls to employ pressure turbine 
wheels under a head of 100 ft. or more, when the condi- 
tions point to the better adaptation of open, or impulse 
wheels? It is not necessary in such an inquiry to dis- 
cuss the problem of horizontal and vertical axis, or 
other local conditions, in the case of the Niagara plant, 
or in any other case, further than to say that the 
pressure class of wheels offers no advantage not bal- 
anced by equal or greater disadvantages, as will no 
doubt appear if there should be discussion of this sub- 
ject before the society. .....-. 

In this country, and it is a most commendable thing 
to mention, the pressure turbine by an inward flow, or 
an inward draft, has been greatly simplified in con- 
struction, cheapened in first cost, and at the same time 
better adapted to impure water, without losing any- 
thing in efficiency. I believe the inward flow turbines 
made by the Risdon Co. at Mount Holly, N. J., 
have in public tests on more than one occasion shown 
an efficiency as high as, or even higher, than the more 
finely fitted Fourneyron and Jonval types. 

The record of American engineers in this branch is 
one of which they may well be proud; and now that im- 
pulse wheels of the Girard type have made much prog- 
ress abroad, and have here in California been modified 
much as the Fourneyron and Jonval wheels have been 
in the Eastern states, it is quite time more attention 
was bestowed upon them in other parts of the coun- 
iry. The analogy in the two cases is marked. By an 
inward flow American makers reduced the running 
parts, or the wheel proper, of pressure turbines, to a 
small diameter, increasing its speed accordingly. This 
lessened the weight and cost of the wheels in the 
proportion of their diameters, and at the same time 
dispensed with the accurate fitting involved in the 
outward and downward flow turbines; and this, as 
before ssid, has been done without sacrificing efficiency. 

‘The tangential type of open wheels has been similarly 
dealt with here in California. ‘The running water joints 
have been wholly dispensed with. The construction has 
been cheapened one half. The round jet has been ap- 
plied in the most simple manner, with an increased 
dynamic effect, and the efficiency attained is believed 
to be more than is reached by the finest examples of 
Girard wheels in Burope. 

Conceding these statements and facts brings us back 
again to the query forming the subject of this com- 
munication, namely: Why has the evolution of water 
wheels followed on the line of pressure instead of 
impulse? 


A PROPOSED RAPID TRANSIT SYSTEM FOR 
MONTREAL. 


That circumstances alter cases is an axiom which 
engineers are taught by experience to appreciate 
far better than ordinary men. A system of water 
supply, for example, which gives the best of satis- 
faction in one community might prove a failure in 
another place where topographic or geologic condi- 
tions are different. So in the case of rapid transit, 
a system best for a new city might not be applicable 
to an old one, and a system applicable to a city 
where traffic moves back and forth in a narrow 
channel might not be a success in a city where the 
chief lines of travel radiate in all directions from a 
single center. 

Montreal is peculiar among American cities in 
its climate, which in winter is far more severe than 
that of any other great city on this continent. The 
population of Montreal is 216,000, which is more 
than that of Detroit, Milwaukee, Newark, Louis- 
ville or Kansas City, and is exceeded only by 14 
cities in the United States. The snowfall at Mon- 
treal is s» great that keeping the streets or even 
the street car tracks clear of snow is out of the ques- 
tion. The only means of public conveyance other 
than hacks are the horse car lines, of which the city 
has 35 miles. The company has to provide “rolling 
stock” of three varieties to suit the’ conditions of 
the streets. Cars are used when the streets are 
free from snow, sleighs are run during the winter, 
and during the break-up in spring, when the sleigh- 
ing is destroyed, but the slush is still too deep to 
make clearing the car tracks practicable, heavy om- 
nibuses are used. The company’s equipment in- 
udes 135 cars, 100 sleighs and 75 omnibuses. 


& 


It is needless to say that for a city of the size of 
Montreal horse-car service is a slow and unsatisfac- 
tory method of transit. Yet the necessary abandon- 
ment of the tracks in winter has thus far kept the 
horse in service, for no other motor is available for 
both sleighing and wheeling. 

Mr. Henry K. Wicksteed, M. Can. Soc. C. E., 
has given some attention to the transit problem in 
Montreal, and has designed a rapid transit electric 
system for the city, the principal features of which 
are made clear in the accompanying sketches. In a 
letter to us Mr. Wicksteed describes the difficulties 
in Montreal and his plans for meeting them as fol- 
lows: 


Montreal is probably worse off in the way of internal 
transit facilities than any other large city on this conti- 


nent. Three different styles of vehicles are necessary 
to enable the horse car company to carry on its busi- 


ness in all conditions of the streets, and the wear and 
tear on horseflesh is tremendous. Besides this, the 
service is inadequate to the needs of the public. 

On the other hand the distances are comparatively 
short, and it does not seem likely that an ordinary 
elevated railway conld be a financial success for some 
years to come. The surface electric railway seems a 
delicate experiment on account of the depth of the 
snowfall. If the.tracks are cleared and the balance 
of the street is left for sleighs, there would be a 
wide ditch 10 to 12 ins. deep along the center of the 
street, with barely enough room on either side for 
the sleighs to pass one another. To clear the whole 
street would be enormously expensive, and would prac- 
tically ruin the business of the storekeepers on either 
side. 

The compromise I have proposed is less expensive 
than the elevated road, and has all the advantages of 
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Proposed Sectional View of Rapid Transit Railway 
With Suspended Cars 


the surface road. It is intended to insulate the rail 
and carry the current through it, using the metal strac- 
ture itself to complete the metallic circuit. 

The system would be constructed as a circulating 
one, as proposed by Engineering News for the Brooklyn 
Bridge railway, the cars going along one side and 
back on the other. passing around a loop at the 
terminal. Transfers to branch lines could be made by 
means of turntables, a short section of the track swing- 
ing on a central column. The spans are intended w 
be from 40 ft. to 50 ft. in length. 

While the cost of a structure with such spans would 
be much in excess of the cost of a single track surface 
road, its capacity is far greater. Compared with a 
well constructed double track road the difference in 
cost is not so great. 

For a suburban or mineral road running on its own 
right of way, a double track line of great capacity can 
be built at very moderate cost by reducing the spans 
to 15 or 20 ft. This is especially true if the structure 
is built of timber. 


Among the advantages of Mr. Wicksteed’s design 





it is important to note that the supporting structure 
may justly be built with a much smaller factor of 
safety than an ordinary elevated railway, where the 
failure of the structure means the plunge of a train 
into the street, a fall almost certain to be attended 
by many fatalities. Should a structure of this sort 
fail, however, the car would have only a foot or twe 
to drop to reach terra firma, and at the moderaie 
speed at which cars in this system would have to 
move, such a fall would have very little danger for 
the passengers inside. 

It is further pointed out that the use of large 
wheels in the truck would be perfectly practicable, 
and that by using a let-lown step under the con 
ductor’s control the car could be mide as accessible 
as an ordinary surface car and still be high enough 
above the ground to clear any ordinary obstacle. 
In the side elevation it will be noticed that the mode 
of suspension of the car is such as to cause some 
doubt of its safety to resist fore-and-aft motion, due 
to sudden application of the brakes or other cause. 
Doubtless this would be corrected in actual construc- 
tion. We understand that a company has been or- 
ganized with a view of carrying out Mr. Wicksteed’s 
plans, provided a franchise can be secured from the 
city of Montreal. 


STANDARD BULLDINGS ON THE MACON & 
BIRMINGHAM R. R. 


(With inset.) 

We are indebted to Mr. H. Tambs Lyche, late of 
the engineering staff of the Macon & Birmingham 
R. R. for drawings of the standard buildings along 
the line of that road, which has been built from 
Macon to La Grange, Ga., about 100 miles. 

The depot building shown cost $1,300 complete. 
We believe seven were built. ‘The usual separate 
waiting rooms for men and women are here replaced 
by separate rooms for white and colored passen- 
gers. The framing is light, permitting rapid and 
cheap construction; and the construction without 
masonry foundations and with only the waiting 
rooms and station masters’ rooms on the first floor 
finished has much to do with its small cost. 

On each track section is one 3-room and two 2- 
room houses, the former plastered inside, the latter 
without any inside finish. The total cost of the 
three houses on each section was $785, without 
paint. Fer the sake of variety, the usual custom of 
making all structures along the line of one standard 
design was discarded, and six different designs for 
these houses were made, some of the best of which 
are shown on our inset sheet. Naturally not many 
of the architectural graces are to be expected in a 
building costing hardly $200 and intended to shelter 
the family of a negro section-hand, who works for 
a dollar a day. It is really surprising, therefore, to 
see what attractive little houses the designer has 
produced. It is of course to be remembered that 
cheap lumber, cheap labor, and the lightness of con- 
struction made possible by a southern climate, go 
far to explain how so much has been done with so 
little money. 


THE CAST IRON PIPE TRADE. 

At a meeting of the Board of Trade of Reading, 
Pa., May 11, a paper on this subject was read by 
Mr. Peter D. Wanner, of which the following is an 
abstract: 

The use of cast iron pipes grew out of the wants of 
water-works about the beginning of the present cen- 
tury. There were 16 of these works In the country 
prior to the year 1800, and 87 in the year 1850. Up to 
this time the pipe trade had developed slowly and was 
not regarded as of much importance. After 1850, 
however, the large and rapid increase of water and 
gas works made the demand for pipe proportionately 
large, giving new life and vigor to the industry, but 
the panic of 1857, as well as the civil war, retarded 
the trade very considerably. During the war only a 
few works of either gas or water were constructed, 
and it was not until after 1865 that the business again 
commenced to improve, and increased to such an ex 
tent that even the panic of the seventies did not appear 
to affect it until the year 1878. Owing probably to an 
overbuilding of water and gas works, and the, high price 
of pig iron then ruling, the trade remained quiet until 
the summer of 1881, when it became very active, and 
remained large and profitable until the end of 147. 
These were six years of unprecedented prosperity for 
the pipe manufacturers of this country, but with them 
disappeared the profits of the trade. 
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With net earnings for 1887 away up among the 
thousands, we had to be contented at the winding up 
of the following year with a few hundred dollars. 
Since then the best possible management was required 
to hold what had been previously accumulated and 
meet current charges, and should we take into account 
the wear and tear of machinery and fixtures, necessary 
repairs and improvements that should have been made, 
but were postponed, excepting only cases of absolute 
necessity, it would be entirely safe to say that no 
money has been made. Yet, during all this time the 
demand for pipe was large and the number of water 
snd gas works were increased to an aggregate of 2,200 
for water and 1,200 for gas, having probably not less 
than 0,000 miles of pipe. 

The trade was also increased of late years by a de- 
mand from railways, etc., for pipe for sewer, drainage 
and culvert purposes, but owing to the great number of 
new pipe fonndries constructed throughout the South 
and West, and the increased capacity of the older 
ones, the demand fell short of the supply. In other 
words, we have had overproduction. 

All the new foundries built since the boom of the 
ecightics could well have been spared and the money 
saved to the investors, but men learn by experience 
only. The presert condition is full of anxiety and has 
bronght about some very desperate movements, par- 
ticularly on the part of Southern establishments. It 
is, in my opinion, absurd for iron industries in the 
South, no matter what their financial strength may be, 
to presume that they can either obtain or hold any 
great portion of the Northern trade. It is true they 
have closed up a number of furnaces and pipe foundries 
throughout the North, of which many will never run 
vgain, yet there are others which will meet every cut 
in price and remain iu the trade. Having cut to cost 
and below, their next move must necessarily be on 
wages as a last resort. Some will plead, no doubt, for 
this Southern competition, that it results in cheap iron, 
pipe, etc., but when that can be reached only by the 
sacrifice or closing of our own works, or by a severe 
reduction in wages, we fail to see how it will promote 
either the interest, wealth or happiness of our people. 

So far as the cast iron pipe trade of the future is 
concerned, I believe that each particular section will 
have its own works, or rather its own particuiar ter1i- 
tory, to which their trade will become necessarily con- 
fined, and even in that event, each section will, prob- 
ubly, have to abandon some of its present works. 


SCREW PILES IN GERMANY. 

Where the Koenigsberg & Labiauer R. R. crosses 
the moat of the fortifications of Koenigsberg there is 
a small bridge of three 45.7-ft. spans, with the middle 
span resting on screw piles. The method of sinking 
these piles is thus described in the “Centralblatt der 
Bauverwaltung”’: 

The piles were made of cast iron with an outside 
diameter of 2.56 ft., a thickness of 1.57 ins., and a 
length of 31.8 ft. They penetrated the soil for two- 
thirds of their length, and the sections making up 
the pile are bolted together with outside flanges with 
twelve 0.9-in, bolts at each joint. ‘The lower section 
carrying the screw is 4.1 ft. long and weighs 3,500 
Ibs., while the remaining sections ure each 6.56 ft. 
iong and weigh 3,650 Ibs. The screw makes 11-8 
revolutions, has a diameter of 4.92 ft. and a pitch 
of 10.8 ins. The pile is finally capped by a finish- 
ing joint carrying one of the bed-plates for the 
bridge. 

In order to apply the necessary power for sinking 
the pile, a head joint (a) was bolted to the top of 
the pile that was being sunk, and to this head a 
crown (b) was attached by four keys in such a 
manner that it could be raised as the pile was low 
ered. It was at first intended to insert eight bars, 
like capstan bars, in the holes in this crown and 
force the pile down by having four workmen push 
on each bar. For this purpose a light frame scaf- 
fold was built, as shown in Figs. 1 and 2. This 
scaffold was furnished with two guides (c) and (c’) 
for insuring a proper sinking of the piles. Mounted 
on this seaffold was a frame (d) with a traveling 
differential block for adjusting the joints in posi- 
tion. 

It was very soon found that the 32 workmen could 
not foree the piles to any depth and some more 
eflicient means had to be found. A portable engine 
nnd three tackles were employed in the manner 
shown in the cuts. A narrow drum (e) was at- 
tached to the head joint, and two ropes (f) and (g), 
wound about its grooves. These ropes were attached 
to the movable blocks in the tackles I and II, the 
free end of which were spliced tegether and run 
over a sheave (h) in the third tackle TTL 
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The fall of this third tackle was carried to the 
drum of the portable engine, and in this way the 
necessary power could always be appliéd to the pile. 
It was calculated that the tension on the ropes 
leading to the drum was 2,320 Ibs. 

The operation of sinking a pile was conducted 
essentially as follows: The portion of the pile car- 
rying the screw was blocked up on the scaffolding 
and the next joint bolted to it, the junction of the 
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Mr. Wm. F. Berry has been appointed General 
Traffic Manger of the Boston & Maine R. R. 


Mr. John K. Lioyd has been appointed Superintendent 
of Construction of the water-works at Port Henry, N. Y. 


Mr. C. P. Moore, Chief Engineer of the Chicago & 
New Orleans R. R., a new line, died at Farina, Iil., 
May 15. 


Mr. E. M. Herr, Division Master Mechanic of the 


Chicago, Milwaukce & St. Paul Ry., has been appointed 
e 


PLANT USED IN SINKING SCREW PILES. 


two pipes being made waterproof with hemp pack- 
ing and red lead. On the top of the second joint 
the head was bolted, making a total weight of ap- 
proximately 10,500 lbs., which was supported by 
chains from the differential pulley overhead. The 
pile was then lowered to the bed of the river and 
held in position by the guides (c), while the head 
joint was removed and a second intermediate joint 
was added. The head joint was again bolted in posi- 
tion and the crown, drum and guides (c) adjusted 
in place. The engine was then started up and the 
pile screwed down. After being sunk for approxi- 
mately 61-2 ft. the head was removed and a third 
joint added. The perpendicular position of the pile 
was constantly maintained by the guides and oc- 
easionally by side bracing. 

After every revolution the ropes (f) and (g) and 
the tackles had to be again brought into their origi- 
nal position, and after several revolutions the drum 
had to be raised on the head joint. While the prep- 
arations for sinking the next pile were being made 
the mud in the one just driven was removed and 
the interior filled with concrete. 








PERSONALS. 

Mr. W. C. Dawson has been elected City Engineer of 
Dayton, Ky. 

Mr. A. B. Fitch has been appointed City Engineer 
of Terre Haute, Ind. 

Mr. Horace Andrews has been reappointed City Engt. 
neer of Albany, N. Y. 


Superintendent of the new Grant Locomotive Works, 
at Chicago. 


Mr. George M. Abell, Superintendent of Water- 
works, Dunkirk, N. Y., died May 17. He had held the 
position since 1880. 


Mr. Elnathan Sweet, formerly State Engineer of 
New York, has been appointed a member of the new 
Water Commission at Albany, N. Y. 


Mr. P. F. McDonald has been appointed Supervisor 
of the Durham Division of the Norforlk & Western R. 
R., with headquarters at Lynchburg, Va. 


Mr. George W. Wadley, formerly Chief Engineer of 
the South Bound R. R., has been appointed General 
Superintendent of the Central R. R. of Georgia. 


Mr. W. W. Finley, formerly Chairman of the Western 
Passenger Association, has been appointed General 
Traffic Manager of the Great Northern Ry., vice Mr. 
Shelby, resigned. 

Col. C. A. Broadwater, of Helena, Mont., died May 24. 
He was largely interested in the construction of the 
Montana Central Ry., and was president of the com- 
pany at the time of his death. 


Mr. G. C. Cutningham, City Engineer of Toronto, 
Ont., has resigned, and Mr. C. H. Rust, engineer in 
charge of sewers, has been temporarily appointed City 
Ergineer pending further arrangements. 


Mr. J. P. Suverkrop, Chief meer of the Bast 
Tennessee Land Co., at Harriman, Tenn., states that 
pressure of work requires his entire time and that 
therefore the Harriman Coal & Iron R. R. will here- 
after be in charge of Mr. G. F. Simpson. 
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Mr. J. W. Kendrick, Chief Engineer of the Northern 
Pacific R. R., has also assumed charge of all engineer- 
ing and corstruction matters connected with the Chica- 
go & Northern Pacific R. R., Chicago & Calumet Termi- 
nal Ry., and Wisconsin Central lines (Northern Pacific 
R. R. Co., Lessee), with the title of Chief Engineer of 
the respective companies. The separate offices now 
maintained for these companies will be consolidated, 
and will be located at the Grand Central Station, 


Chicago. 

Col. Walter W. DeLacy, an engineer of wide ex- 
perience, died at Helena, Mont., May 13. He was born 
at Petersburg, Va., in 1819. He took a course of 
study in engineering at the Military Academy at 
West Point, and in 1839 was engaged on _ rail- 
way surveys in Illinois. In 1850 he was hydro- 
graphic engineer for the party under Capt. Barnard 
which made a survey for a railway line across the 
Isthmus of Tehuantepec, and in succeeding years, up 
to 1867, he was largely engaged on explorations and 
surveys in Montana, Washington and other parts of the 
Far West. In 1872 he surveyed a line along the Salmon 
River for the Union Pacific R. R. He was elected City 
Engineer of Helena, Mont., in 1883 and again in 1884. 
and was engaged in the office of the Surveyor-General 
until the time of his death. He was a member of 
the Montana Society of Civil Engineers. 


NEW PUBLICATIONS. 


‘LE . WORDS, TERMS 

A OO MEASES. By Edwin J. Houston, A. M., 

ete. Second edition: re-written and greatly en- 

larzed. New” York; W. J. Johnston Co., Ltd. 8vo., 
pp. 562; 570 illustrations. $5. 

Advance sheets of the second edition of this diction- 
ary have reached us. The book is a much more elaho- 
rate work than the first edition. which was published 
in 1889, and which has enjoyed an excellent standing. 
Tne new edition appears to be practically a new book, 
entirely rewritten and revised. The paper, engravings 
and type are all excellent. The definitions are given in 
two styles of type, the larger being used for the defini- 
tions proper, while the descriptive matter of a more 
general nature is given in a smaller type. Definitions 
are given under about 5.000 distinct titles and nearly 
as many more cross-references are given. We shall 
notice the work more fully when issued. We should 
judge that it would ‘fill a void." 

MINES AND MINERALS OF WASHINGTON.—Sec- 


ond Annnal Report of Geo. A. Bethune. State Geol- 
ogist. 1891. Olympia, Wash. S8vo. pamph., pp. 187. 


Washington is not generally thonght of as a great 
mineral state, but rather for its wealth of land and 
timber; but this report shows in much detail how vast 
are the mineral resources alone of this corner of the 
splendid empire saved to the United States by the 
foresight and heroism of the missionary Whitman 
Coal, iron, limestone, marble, and other building stones, 
gold, silver, copper and lead, all (except possibly cop- 
per) in great deposits of high grade ores, are found 
seattered over the state in great abundance. Nearly 
2,000 men are even now employed in coal mining, and 
& muna greater number in gold and silver mining. and 
yet some of the richest deposits are vet unworked, es- 
pecially of silver-lead ores. Probably no part of the 
Union is now advancing more rapidly in population, or 
perhaps ever did advance, and certainly no state in 
the Union has been settled by a higher average class 
of men. It is destined, within a few short years, to 
be in truth an empire state; and those who take an 
interest in its progress, or would understand its cause, 
will find in this report much to interest them. 





SOCIETY PROCEEDINGS. 


ASSOCIATION OF CIVIL ENGINEERS OF VIR- 
GINIA.—The next meeting will be held July 4 and 5, 
at Richmond, Va., with headquarters at Ford’s Hotel. 
A trip is to be made down the James River. There 
will be an address by Mr. C. Coleman, the President, 
and the following papers will be presented: ‘‘Descrip- 
tion of the Engines of the Battleship ‘Texas,’ ’’ EB. T. 
D. Myers, Jr.; “An Engine and Boiler Test,’ Prof. 
James H. Fitts; “Construction of Electric Dynamos,” 
Prof. W. E. Anderson; “The Northerly Point,”” R. P. 
Crenshaw; “The Necessity of Co-operation of American 
Engineers,” T. W. M. Draper; “A Plea for the Es- 
tablishment of a United States Weather and Signal 
Station at Roanoke,’ Chas. S. Churchill; “A National 
Railway College,’’ Herman Crueger; “Spiral Curves,” 
Chas. H. Rice; and “River Improvements,” Prof. D. 
©. Humphreys. J. R. Schick, Secy., Roanoke, Va. 


LIVERPOOL ENGINEERING SOCIETY.—The an- 
nual meeting was held May 4, Mr. John T. Wood, 
Yresident, in the chair. This meeting was numerously 
attended. Mr. Robert BE. Johnston was elected Presi- 
dent, and Messrs. H. P. Boulnois and Prof. H. 8S. Hele 
Shaw, Vice-Presidents. The adjourned discussion upon 
the paper read at the last meeting by Mr. H. P. Boul- 
nois, entitled, “Refuse Destructors,” was then opened 
by Mr. John Price, who stated that he had seen most 
of the refuse destructors in the country at work, and 
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was very much in favor of their use. He agreed with 
Mr. Boulnois in considering that refuse destructors 
were in almost ail cases the best and only means of 
getting rid of house refuse successfully. Mr. Magin 
nis criticised very freely the present method of dealing 
with ashpit refuse, which, he stated, is in most places 
very much behind the times. Mr. E. R. Window dealt 
principally with an improved method for the collection 
of ashpit refuse. Dr. Tatham, of Manchester, dealt 
with the subject as to how far destructors gave rise 
to a nuisance to the surrounding district. 

AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS.—The annual meeting was held in New York, 
May 17. The report of the Council showed the mem 
bership to be 615, a net increase of 74 over last year. 
The following officers were elected: Pres., Frank J. 
Sprague; Vice-Pres., A. E. Kennelly, Nikola Tesla, 
Oscar T. Crosby; Managers, Charles Wirt, Angus 8. 
Hibbard, Dr. Michael I. Pupin, Charles P. Steinmetz; 
Treas., Geo. M. Phelps; Secy., Ralph W. Pope. The 
officers holding over from last year are as follows: 
Vice-Pres., ‘Thos. D. Lockwood, Carl Hering, Wm. J. 
Hammer; Managers, J. C. Chamberlain, P. B. Delany, 
H. A. Foster, H. Ward Leonard, Dr. Louis Bell, Her 
bert Laws Webb, Prof. A. C. Compton and James 
Hamblet. The next general meeting will be held at 
Chicago, June 6, 7 and 8. 


AMERICAN SOCIETY OF CIVIL ENGINEERS.-- 
At the annual convention to be held at the Hygeia 
Hotel, Old Point Comfort, Va., beginning on Wednes 
day, June 8, the following papers are announced as 
to be read: “Uniform Practice in Pile Driving,"’ by J. 
Foster Crowell; ‘Rainfall, Flow of Streams and Stor- 
age,”’ by Desmond FitzGerald; “Black Eagle Falls 
Dam,"’ by M. T. Parker; ‘Hardening Structural Steel,’’ 
by A. M. Cunningham; “Test of Full Sized Eye-Bars," 
by F. H. Lewis; (a), “The Cantilever Highway Bridge 
at Cincinnati,’’ by Gustave Kaufman; (b), “The Canti- 
lever Span of the Same,"’ by F. ©. Osborn; “Bridging 
Canyons Lengthwise,”” by H. V. Hinckley; “Experi 
ments on fron and Steel Joints,”’ by B. P. Flint; 
“Railroad Emergencies,"’ by Channing M. Bolton; ‘The 
Increasing Cost of Railway Tie Renewals,’’ by Ben- 
jamin Reece; “‘Construction and Cost of the B. & O. R. 
R. Tunnel in Philadelphia,””’ by W. W. Thayer; ‘‘De- 
tails of the New Government Pier at Old Point Com- 
fort, Virginia,’’ by John B. Duncklee; and other papers 
to be announced later. 


NEW ENGLAND WATER-WORKS ASSOCIATION. 
—The eleventh annual convention of the association will 
be held at Holyoke, Mass., June 8, 9 and 10, at Hotel 
Hamilton. The following papers will be presented: 
“Description of the Water-Works of Franklin, N. H.,’’ 
by Mr. F. L. Fuller, C. E., of Boston; “An Experiment 
and a Failure,’’ by Mr. Geo. A. Stacy, Marlboro, 
Mass.; “Water Supply for Fire Purposes,’ Mr. J. C. 
Haskell, Lynn, Mass.; ‘““The Arrangement of Fire Hy- 
drants and Water Pipes for the Protection of a City 
Against Fire,’"’ by Mr. J. R. Freeman, C. E., Boston; 
“A Canal Siphon in Cambridge,”” by Mr. J. lL. Har- 
rington, Cambridge, Mass.; “Detecting a Waste of 
Water,” by Mr. B. T. Cook, Woonsocket, R. L; ‘The 
Venturi Water Meter,’’ by Mr. R. A. Robertson, Jr., 
Providence, R. I.; “The Effect of Aeration on Water 
and Sewage,”’ by Prof. T. M. Drown, Boston; “The 
Purification of Drinking Water by Sand Filtration: 
Its Theory, Practice and Results, with Especial Ref- 
erence to American Needs and European Experience,” 
(illustrated by stereopticon), by Prof. W. T. Sedgwick, 
Boston. 

During the convention there will be brief discussions 
on other topics than those named above. 

On Thursday afternoon, June 9, a drive will be given 
by the Deane Steam Pump Co., including a visit to 
the summit of Mt. Holyoke. Friday, June 10, will be 
devoted to a visit to the three reservoirs which supply 
Holyoke with water, and to several manufactories, all 
under the escort of the Holyoke Water Commissioners. 

Reduced rates over several railways have been 
promised by the Boston Passenger Committee. The 
hotel charges for room and board will be $3 per day. 
Mr. H. T. Holden, Nashua, N. H., is President, and 
Mr. R. C. P. Coggeshall, New Bedford, Mass., Secretary 
of the association. 


ENGINEERS’ CLUB OF ST. LOUIS.—At the meeting 
on May 18, Prof. Howe's paper on the “Maximum Stres- 
ses in Drawbridges,’’ was read. The paper discussed 
the various loadings possible for drawbridges, under 
different conditions; then took up the case of a draw- 
bridge of two .equal spans acting as a continuous 
girder and subjected to equal panal concentrations. 
The panel points which should be loaded to produce the 
1 aximum moment or shear at any point, was found 
by the aid of a diagram having plotted on it curves 
giving position of zero moment, amount of moment at 
turntable support, and amount of end reaction, for a 
concentrated load at any point. Only four different 
loadings were found to be necessary, and knowing 
these, four corresponding equilibrium polygons were 
sufficient to determine the maximum positive and nega- 
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tive shears at each panel point. The web stresses 
were determined by taking from the diagram the end 
reactions due to the panel loads applied in each case 
and with the combined reaction, compute the web 
stress as in a discontinuous space. For unequal con 
centrations, the best method would probably be to 
compute the moments and shears for each panel for 
each load and then distribute the concentrations as 
nearly as possible according to the magnitude of thes: 
moments and shears. For actual wheel loads the com 
putation would be very complex. Instead of wheel loads 
an assumed equivalent uniform load or a uniform 
load and an engine excess would give stresses nearly 
correct, 

Prof. Johnson exhibited an apparatus designed by 
him and constructed by Maher & Co., St. Louis, for 
measuring the elongation or compression of test speci 
mens while under stress. It consists of two collars 
fastered to the specimen by set screws, each carrying 
a graduated circle 4 ins. in diameter, over the fa¢ 
of which moves a balanced pointer. The pointer cat 
ries a small vernier and is attached to a spindle, tn 
which is a friction roller measuring exactly ™,-in 
in circumference. The roller on one spindle is operated 
by an arm which is attached to the other collar, these 
arms being mounted symmetrically on opposite sides of 
the specimen. The apparatus reads with exactness 
to the nearest ten-thousandth of an inch, and registers 
elongations beyond the elastic limit as readily as it 
does those below that limit. Its operation is very satis 
factory. Arthur Thacher, Secy 
THE INSTITUTION OF MECHANICAL ENGINEERS 

(From our London Correspondent.) 

An ordinary general meeting of this Institution was 

held in London, May, 5, 6. There were three 


items in 


the program: the President's inaugural address: the 
Marine Engine Trials Research Committe: report 
on the trials of the steamship “Ville de Douvres:” a an 


paper by Lt.-Col. English, on “Condensation in : 
Engine Cylinders during Admission.’ 

The new president of the Institution is Mr. William .\) 
derson, D. C. L., F. R. S., whois one of the best Kk reerw 
nnd #blest of the mechanical engineers of Fnelana 
For very many years he was the senior parine in 
the firm of Easton & Anderson, of Erith, Kent, and h 
that capacity, had charge of some very heavy con 
tracts, especially in hydraulic engineering. The tirn 
was, ¢nd still is, noted for its scientific character, and 
ilso for the excellence of the work turned out from its 
shops. Whether these two factors militated against 
its commercial success or not, we do not know, but, at 
any rate, when the position of Director-General of 
Government Ordnance Factories became vacant, Dr 
Anderson thought fit to accept the post upon its being 
offered to him. The position, no doubt, is one of the 
most exalted among the professional offices in ihe pub 
lie service, but government appointments of this na 
ture have such inadequate salaries attached to them 
that the head of a contracting firm of engiucers, of 
the magnitude of the Erith works, could hardly accept 
the post without making a considerable pecuniary; 
sacrifice. The appointment of a civilian to this position 
was an innovation which was much objected to, but 
which has turned out remarkably wel! 

The address first reviewed the position of the Insti 
tution of Mechanical Engineers, apparently called forth 
by some rather strained criticisms which had appeared 
in the pages of a technical journal on the status of 
the institution. 

It was founded in 1847. There are not a great many 
now living who can remember its inception, but thos: 
who do, are aware that it practically owed its origin 
to a schism in the parent Institution of Civil Engi 
neers. These things are not recorded, and are pet 
haps, on the whole, better forgotten; but there can bx 
no harm now in alluding to them in brief, as the old 
soreness has quite passed away. Indeed, the “Ms 
chanicals"’ are indebted to the hospitality of the ‘Cty 
ils” for a theatre in which to hold their meetings, 
aud there is the most perfect good fellowship between 
them. The first home of the institution was Birming 
ham, then looked on as the one great center of the 
mechanical arts. Birmingham has not declined sinc« 
but mechanics have increased in other parts to so great 
an extent that it is no longer possible te fix on one spot 
as the center. For 30 years the Institution Mved and 
prospered in the great Midland town, but in 1877 «a 
bold step was taken. A migration was made to Lon 
den, and the Institution at once passed from a provin- 
clal society to one of national importance: This was 
not done withdut protest. There was the strong local 
opposition of the Birmingham folk, who objected to 
having the town thus slighted by the infant which it 
hed “raised; but it was felt that these considerations, 
strong as they were, must give way if the Institution 
were to become national, and the metropolis of the 
kingdom was felt to be the only neutral ground. The 
manufacturing engineers of other centers would not 
travel to the Midlands as they would to London, so 
to London the Institution had to go in order to retain 
its supremacy, and rise superior to the rivalry of the 
numerous other provincial societies which were spring 
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ing up in various parts of the country. In 1856, how- 
ever, a second pew departure was taken, tke institu- 
tion of peripatetic summer meetings, which did much 
to enlarge the sphere of influence of the Institution, 
as indeed, they do up to the present time. 

The wisdom of the step taken was soon apparent. 
During the 30 years of its Midland existence the mem 
bership had reached to over 1,000; in the course of the 
14 years following, another thousand had been added 
to the roll. The annual income of the last vear in 
Birwingham was $17,750; now it is $55,200. The in 
vested capital in 1877 was under $58,000; now, in spite 
of the expense of the removal, and the liberal ex- 
penditure on the research committees, the capitai is 
nearly $110,000. Whether the Institution would have 
continued to grow to the same extent as a provincial 
society is a point which cannot, of course, be absolutely 
stated; but we may be sure that it would not have 
commanded the same influence and prestige that it now 
does, 

Dr. Anderson then gave some particulars of a probiem 
of the great practical importance to mechanical en- 
the greatest practical importance to mechanical en 
gineers, and of extraordiuary theoretical interest as 
well, that, namely, of the nature and composition of 
steel, and indeed, of alloys generally. Since the year 
1879 the Institution has been investigating this sub- 
ject, but little practical advance was made, or 
comparatively little, considering the amount of work 
done and the eminence of those who were engaged in 
the investigation. Of late, however, new light has been 
thrown on the subject, especially since a good and 
easily used pyrometer has been at last devised by Le 
Chatelier, the eminent French physicist. (See Eng. 
News, Oct, 10, 1891.) This has enabled Roberts-Aus- 
ten to carry his researches further than was thought 
possible a short time ago, and the Research Committee 
of the Institution on Alloys, of which Professor Rob- 
erts-Austen is Chairman, promises to result in a fund 
of valuable information to the engineer. The problem, 
however, Dr. Anderson points out, is excessively in- 
volved. It amounts to a consideration of the number 
of permutations or combinations possible among some 
ten variables, the relations of which to each other 
are also dependent, not only on actual temperature, 
but also on the rate of its changes and on the uniform- 
ity of these changes throughout the mass. In the first 
place it seems almost certain that pure iron, which is 
the basis of steel, is allotropic, and can exist in at least 
two forms, one of which is hard and the other soft. 
Carbon again also exists in steel in two forms: either 
in chemical union, or not merely in such union, but 
at the same time in the form of detached particles 
of carbon, suspended in the mass. There are other in- 
gzredients, minute quantities of which exert notable 
influence on the mechanical properties of the material, 
and these properties are further dependent on the 
degree and rapidity of heating, and also on the rate of 
cooling. Under these circumstances it is not to be 
wondered at that users and makers of steel find chemi- 
cal analysis alone not an infallible index of the quality 
of steel in connection with its practical uses. Dr. An- 
derson thought—and his opinion is entitled to the high- 
est respect—that Roberts-Austen’s method of noting 
the rate of cooling by curves automatically traced, af- 
fords the best promise of placing in the hands of the 
mechanic a means of judging of the uniformity in 
composition of the material at any rate, and even, 
perhaps, of its actual chemical nature, so far as affects 
his wants. The thermo-electric autographic apparatus 
has the merit of being cheap, it occupies but little 
space, and above all, the results can be obtained in a 
few minutes. 

The address then took up the subject of the use of 
petroleum for industrial purposes. Dr. Anderson gave 
a lucid explanation of Mendeleeff’s theory that petro- 
leum is formed perennially in the depths of the earth. 
Water penetrating to the region where the terrestrial 
heat is sufficient to keep metals and their carbides in 
a glowing state, givés rise to chemical reactions, which 
result in the formation of petroleum in a state of 


vapor. The vapor mostly becomes condensed, but 
some parts cannot be condensed, and remain 
as natural gas. This theory has received con- 


tirmation to this extent, that petroleum has been arti- 
ficlally produced in the laboratory by means which 
were devised to represent the alleged process of nature. 

Professor Kennedy’s report on the trials of the 
puddle steamer ‘‘Ville de Douvres,”’ is the last of the 
Marine Engine Research Committee's trials. The 
paper, which is of considerable length, is a mass of 
facts und figures, which it would be difficult to coa 
dense, and even then, would be robbed of a great part 
of their value were they given without the diagrams. 
The whole series of trials made by this committee 
should be studied together, and it afferds a vainable 
fund of information to the marine engineer. The total 
1. HP. on the “Ville de Douvres”’ trial was 2,977, the effi- 
cleney Pf the boiler was 66.1%, and of the engine 11.7%. 
It should be added that the machinery for vessels of 
this class is not designed to give high efficiencies, as 


the run across Channel is but a short one. The 
best figures on any of the committee's trials were those 
obtained with the steamship Iona, in which the boilers 
efficiency was 69.2%, and that of the engines was 
17.1%; the combined efficiency of the whole machine 
being 11.8 It is to be regretted that the committee 
did not have an opportunity of trying one of the ocean 
liners. The engines of the Ville de Douvres were the 
most powerful experimented upon. 

The concluding paper of Col. English depends on two 
other papers by the same author, and however ingeni- 
ous his theory and formulas may be, we have not been 
uble to see bow they could be applied with practical 
advantage. 

The summer meeting of this Institution will be held 
this year at Portsmouth, in July. 

AMERICAN WATER-WORKS ASSOCIATION.— 
(Continued from May 19.)—-At the opening of the Wed- 
nesday afternoon session, the following were elected 
nembers: Active-—-W. d’ H. Washington, New York; 
Alfred D. Cypher, Peekskill, N. Y.; Wm. D. Pollard, 
Pottsville, Pa. Associate members—Dr. 8S. L. West, 
Bound Brook, N. J.; Philip Ely, Bayonne, N. J. 

There being no discussion of the last paper of the 
morning, ““‘The Kansas City Case,’’ a paper was read 
by Mr. 8S. E. Babcock, C. E., on “Protection of Ex- 
posed Pipes Crossing Bridges.’ The paper gave the 
results of some experiments to determine the best ma- 
terial for packing around exposed pipes to prevent 
freezing. It also described a protected pipe on a 
bridge at Little Falls, where waste wool, partially sat- 
urated with oil, is packed about the pipe. This paper 
was published in our issue of May 19, together with a 
section through the pipe. There are three pipes on 
bridges at Little Falls, one each of 10, 8, and 6 ins. 
diameter, the 8-in. pipe crossing being 214 ft. long. 

In the discussion, Mr. C. B. Brush asked if there was 
not danger from spontaneous combustion when waste 
wool saturated with oi! is used. Mr. Babcock feared 
nothing of the sort. The low temperature of the water, 
he thought, would prevent this. The temperature of 
the water in winter was not known by Mr. Babcock, 
but the thermometer goes very low at Little Falls. 

Mr. C. N. Priddy said that at Leadville manure was 
packed about street mains and that service pipes were 
protected by a double boxing of wood, with an air 
space between. 

Mr. L. G. Wagner stated that at Rome, Ga., pipe 
has been laid beneath the river, which he thought a 
better and cheaper plan. In reply to Mr. Wagner and 
others, Mr. Babcock said that his paper was designed 
to show what could be done when submerged crossings 
were impossible. At Little Falls, when the ice goes 
out, the river bottom is scoured by it, making sub- 
merged pipe impracticable. There are, however, three 
submerged crossings at Little Falls. : 

Mr. G. H. Benzenberg gave considerable information 
regarding river crossings, of which there are six, at 
Milwaukee, Wis. There was formerly at Milwaukee 
a 30-iIn. main carried over a river by means of a bridge 
556 ft. long between abutments, the pipe being about 
45 ft. above water. The pipe was inclosed by a con- 
centric casing of matched boards, giving a 4in. -air 
space. The water in the pipe never froze, although 
the flow was sometimes very small, and the cold at 
Milwaukee severe. 

The casing needing repairs and it being desired to 
lessen the load on the bridge, it was decided to lay 
the pipe 5 ft. beneath the river bed. Flexible joints 
were not used, a diver being employed to calk all sub- 
merged pipe at Milwaukee. The pipe is tested once a 
year. 

Mr. L. H. Gardner asked how the tests are made. 
Mr. Benzenberg stated that a valve is placed at each 
end of the pipe. There is a manhole to give access to 
the pipe. The pipe is emptied and examinations for 
leaks are made, It is then filled and extra pressure 
added. By the means of pressure gages leaks, if any, 
can be detected. 

In low water vessels sometimes run against the pipe. 
Last year there were two breaks in submerged mains. 
One of these leaks was not found for several months. 
although a diver made two or three attempts to locate 
it, extra pressure being applied in order to make the 
leak apparent. After some time the leak showed its 
location at the surface. It was found to be on the 
under side of the pipe, and had worn a considerable 
groove in the pipe at one of the joints. The pipe 
was repaired by means of two half sleeves, put to- 
gether at the surface, run with lead and then sawed 
apart. In placing these sleeves a sheet of lead was 
inserted between the joints and the sleeves foreed to- 
gther. Extra pressure was applied to the pipe, and 
the calker drove in lead until leaks were stopped. 

A steamer once grounded on one of the submerged 
mains at Milwaukee and broke the pipe for 9 ft. of its 
length. This was repaired in a manner similar to that 
outlined above, at a cost of about $1,100. At this 
point the pipe could not have been put upon a bridge. 
There are from 55 to 80 Ibs. of pressure on the mains 
ut these crossings. . te 
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Mr. ©. B. Brush said that the Hackensack Water 
Co., of Hoboken, uses Ward flexible joints for sub- 
merged crossings. It had not been the practice to in- 
spect these crossings yearly. Consequently a failure 
recently occurred owing to scouring out of the river 
bottom beneath the pipe. 

Mr. H. F. Dunham gave an account of laying a sub- 
merged 10-in. main, about 1,200 ft. long, on an uneven, 
rocky bottom in 6 or 7 ft. of swift water. The pipe 
was anchored by bolts driven in the rock and riprap 
was placed about it. 

Mr. C. N. Priddy stated that at Leadville all mains 
are tested from two to four times a year with a water- 
phone. 

Mr. B. M. Espy said that at Wilkesbarre there had 
been for some time two 18-in. mains laid on the bed of 
a stream. Leaks had been found in each pipe. Last 
year a pipe was laid in a trench made by a dredge 
and covered afterward by the dredge. 

Mr. W. A. Alexander said that at Wilkinsburg, l’a., 
there were six crossings by wrought iron pipe beneath 
the Allegheny River. Pipes are laid crossing and on 
top of each other by different companies. 

A paper by Mr. Geo. W. Rafter, C. E., on “Some of 
the Circumstances Affecting the Quality of a Water 
Supply,’’ was next read by the secretary. The paper 
considered his subject from the standpoint of natural 
history, giving as an illustration a tabulation of the 
microscopical life found in the Hemlock Lake water 
supply of Rochester. An abstract. of this paper will 
uppear in a later issue of this journal. 

Prof. A. R. Leeds expressed his approbation of the 
paper, and referred approvingly to the studies of 
xrowths in the reservoir at Brookline, Mass., which 
are being made by Mr. F. F. Forbes. 

The next paper, also read by the Secretary, was by 
Prof. W. P. Masou, and was entitled a “Case of Sul- 
yphurie Acid in a Water Supply.’’ The paper first re- 
ferred to the discharge into a stream feeding Mystic 
Pend, one of the sonrces of the water supply of Boston, 
of ubout 50 tons of sulphuric acid. This occurred about 
1879. Between the point of contamination and Mystic 
Pond, about eight miles, there are several mill ponds. 
In these ponds the water showed acidity, but no trace 
remained when Mystic Pond was reached. This in- 
stance has often been cited to show how rapidly nature 
at times purifies polluted surface water, but Prof. 
Mason related an incident where the purification re- 
quired over two years. In this case, by accident, the 
water of a 150,000-gallon pond or reservoir was pol- 
luted by several hundred carboys of sulphuric acid and 
for more thin two years showed traces of acidity at- 
tributed to the pollution. A 450-000-gallon reservoir, 
iC ft. lower and 60 to 70 ft. distant, not connected 
with the other reservoir, had its waters so impregnated 
with sulphuric acid which must have filtered through 
the shale and sand between that boilers supplied from 
the reservoir, were very badly corroded. 'The accident oc- 
curred Noy. 18, 1886. On Feb. 11, 1887, nearly three 
months later, Prof. Mason found 365 parts per 1,000,000 
of sulphuric acid in the lower pond. The acidity, as 
above stated, continued for over two years. 

The next paper was so lengthy that its reading was 
eoncluded Thursday morining, and it is therefore re- 
ferred to below. 

Thursday Morning. 

At the opening of the session the Meter Register Co., 
of Chicago, was-elected an associate member of the as- 
sociation. 7 

Next came the continuation of the reading by Mr. C. 
Monjeau of a paper entitled “‘A Few Simple Suggestions 
as to Water and Water Supplies, Their Use and Abuse.” 
The suggestions were good, but they were not few, 
for they took up about an hour on Wednesday after- 
noon and nearly as much the next morning. The writer 
urged the importance of pure water supplies for both 
man and beast, and especially for domestic animals, 
milch cows and creatures whose flesh is used for meat. 
He referred to the fact that typhoid fever and several 
other diseases are caused by polluted water. He said 
all surface water should be filtered and that all sewage 
should be purified. The old theory of the self-pollution of 
streams was referred to as a fallacy. Sewage should be 
excluded from streams, wells and all sources of water 
supply. Chemical examinations of water supplies 
should be made and these should be supplemented by 
biological examinations. Various statements made were 
fortified by quotations from noted scientists. In conclu- 
sion the association was urged to memorialize Congress, 
asking that it take steps to protect the water supplies 
of the country. 

The paper gave rise to the most spirited discussion 
of the whole convention. This discussion was opened 
by Mr. B. M. Espy, the person who objected so 
strenuously to the paper of Mr. J. Nelson Tubbs re- 
garding protection to municipalitjes Yn granting fran- 
cLises. Mr. Espy said, in effeet, that the paper foun! 
fault with, or condemned, water supplies throughout 
the land, and above all admitted the germ theory of 
disease, Medical science, he alleged, is divided on the 
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germ theory, but all the way through the article the 
theory was referred to as a settled one. The American 
Water-Works Association, Mr. Espy said, ought not to 
receive the paper, for if it did the paper would be used 
in case of typhoid fever epidemics in support of the 
germ theory. Mr. Espy referred to typhoid fever in 
Wilkes-Barre, which from his remarks was evidently 
attributed by some to the water supply, and said, in 
effect, that anyone representing a water’ company who 
had had experiences similar to his would object to the pa- 
per. In such questions as this water companies should 
keep neutral ground. The appearance of the article in the 
Proceedings of the Association might give trouble to 
corporations, and in order to save trouble and expense 
to the members the paper ought not to be published. 

Mr. Espy having made a motion, which was seconded, 
to the effect that the paper be repressed, President Diven 
suggested that the question be referred to the Execu- 
tive Committee. 

Discussion brought out the fact that according to the 
rules of the association all papers had to be approved 
by the Executive Committee before admitted for read- 
ing before the association. 

Mr. P. H. Lineen was against referring the paper, 
anyway, and Mr. P. D. Wanner had the same feeling. 
The latter thought that the ideas advanced in the paper 
were in the right direction. Truth must be met by 
town, county and state authorities. Some states are 
doing this. Pennsylvania takes measures to prevent the 
pollution of its streams, but Pennsylvania has no 
authority over streams that rise in New York. Con- 
gressional laws are needed. As to the germ theory, 
Mr. Wanner said, in effect, that when it strikes at 
health, money considerations and selfishness should be 
put aside. 

There was further discussion by Messrs. A. N. Den- 
man, J. H. Decker, L. H. Gardner, and others 

Except Mr. Espy no one seemed to object to the 
paper, aside from its length. The proposition to refer 
the paper to the Executive Committee was voted down 
by a rising vote. Mr. P. H. Lineen then spoke against 
propositions to exclude papers from the Proceedings 
just because they trod on someone’s corns, and moved 
that Mr. Monjeau’s paper have a place with the others. 
Mr. Monjeau asked leave to withdraw his paper, but 
cries of “no, no,”’ silenced his request. Mr. Monjeau 
then stated that at the Chicago meeting of the asso- 
ciation, only two years ago he presented the germ 
theory of disease and no one objected to it. A resolu- 
tion to publish the paper was almost unanimously 
adopted. 

Mr. A. Fteley, C. E., appeared before the conven- 
tion at the request of the President, and gave a brief 
description of the new aqueduct and reservoirs for the 
water supply of New York. Most of the information has 
already been presented in this journal. 

Mr. Fteley referred to the well known defective con- 
struction of a part of the new aqueduct, and said that 
it had been made good and that the aqueduct is now 
in perfect condition. The seven miles, virtually a siphon, 
at the lower end of the aqueduct, some of it under a 
pressure of 130 Ibs., was an experiment, but has proved 
eminently successful. This section, of course, is in 
rock. Recent experiments had shown «a leakage in this 
seven miles of only 350,000 gallons per day. (a) 

The gate house at the head of the new aqueduct was 
characterized by Mr. Fteley as a three-way cock which 
cost $600,000. 

The estimated daily capacity of the new aqueduct 
is 318,000,000 gallons. Recent calculations have shown 
that the coefficient of flow of the new aqueduct is 
about 94 or 95% of other good examples of masonry 
aqueducts. Whether this is due to the slight grade of the 
aqueduct, 7-10 ft. per mile, or the roughness of the in- 
terior, Mr. Fteley said remains to be seen. 

The next paper was by Mr. C. B. Brush, its sub- 
ject being “Gates om Force Mains.”” Mr. Brush de- 
scribed an accident which occurred May 3, 1892, in con- 
nection with the works of the Hackensack Water Co., 
of Hoboken, N. J. The two disks of the vertical. gate 
in a 24-in. main had, through the breaking of the lugs 
connecting them with the stem, dropped suddenly, clos- 
ing the main while under a pressure of over 100 Ibs. 
per sq. in. Parts of the pump were broken and other 
interesting developments occurred, as described in Mr. 
Brush's paper, printed elsewhere in this issue. 

A paper by Prof. A. L. Metz on the “‘Water Supply 
of New Orleans’ was next read by the Secretary. 
There are three sources of supply: Rain water collected 
in cisterns, well and river water. The chief dependence 
of the city is upon river water. The rain water is 
generally stored in cisterns, having an average capacity 
of 2,000 gallons. The supply is likely to give out in 
dry spells and is always liable to contamination from 
the dust which collects on the roofs. 

Recently the use of shallow or surface wells at New 
Orleans has been entirely stopped by the State Board 


(a) The flow at the time of the ri t 
> ea but was probably a least 73,000,000 "gulloaa, 





of Health. Analyses of water from a 93-ft. well showed 
1.27 parts of free and 5.2 parts of albuminoid ammonia 
per 100,000. Even the water from artesian wells at 
New Orleans is considered objectionable, especially un- 
less their depth is great. Analyses have shown, the 
paper stated, that the river water, filtered or unfiltered, 
is the best to be had in New Orleans. 

A volunteer paper on a “Combination System of Meter 
Rates’ was read by Mr. J. P. Donahue. This paper will 
be referred to in a later issue. The system suggested was 
a uniform rate for a given quantity and a lower rate 
for all above that quantity. 

In discussing Mr. Donahue’s paper, Mr. PD. Wauner 
suid that the time would come when water meters 
would be as generally used as gas meters. 

Thursday Afternoon. 

The last paper on the program was by Mr. P. Milne 
Mr. Milne said that the philosophy of a system of distri 
bution is to preserve its dynamic energy as far as pos 
sible. This can be done: (1) By having a constant 
pressure from the reservoir or pumps. (2) By having a 
trunk main or mains equal in cross-section to the aggre- 
gute cross-section of the sub mains. (3) By keeping the 
size of the taps as low as is consistent with a reason 
able discharge capacity in a reasonable length of time. 
If the taps are too large their draft on the supply when 
open will reduce the flow below a desirable velocity. 
By gaging pressures in different districts defects in old 
distribution systems may be detected and afterwards 
may be remedied. 

Mr. H. F. Dunham read a volunteer paper descriptive 
of a covered reservoir at Coshocton, O., the covering 
being a dome 50 ft. in diameter. The cost per 1,000 
gallons capacity was less than $15. 

Mr. F. L. Fuller referred to a covered reservoir, de- 
signed by him, at Franklin, N. H. This reservoir was 
described and illustrated in Engineering News of May 
12, 1892. It cost about $18 per 1,000 gallons. 

In reply to a question from Mr. B. F. Jones, Mr. 
Fuller stated that covered reservoirs were recommended 
by the Massachusetts State Board of Health for surface 
water, in order to exclude light and prevent algae 
growths. This completed the reading of papers. 

Every paper on the program was submitted by the 
person to whom the subject had been assigned and 
every one read. In addition the volunteer papers men 
tioned were read. Everyone who has attended similar 
conventions knows that this is an unusual record. 

Prof. A. R. Leeds, Chairman of the Committee on 
“Vegetable and Animal Growths Affecting Water Sup 
plies,”’ reported progress. The committee believes that 
different tastes and odors of water are caused by 
the development of specific organisms. 

It has been found that the character of water and 
the development of growths within it have a close fe 
lation. Sponges, for instance, develop best in running 
water, but most organisms develop most rapidly im 
stegnant water. 

Mr. B. M. Espy asked if there are kinds of algae 
which are beneficial to water. Prof. Leeds could not 
answer affirmatively. Many aquatic plants are benefi 
cial. 

Prof. Leeds’ committee was continued, with authority 
to cooperate with a similar committee of the American 
Society of Civil Engineers and the American Public 
Health Association. 

At this point Mr. J. P. Donahue brought up the sug 
sestion made by Mr. Monjeau in his paper that Con 
gress be requested to legislate for the prevention of 
the pollution of water supplies. Mr. Donahue stated 
that in Wisconsin logs are sometimes stored for two 
or three years in large reservoirs and finally, with the 
water, let down the streams. This water, it was 
stated, pollutes the streams for long distances below. 
Health reports show that last year, after such pollu- 
tion, the death rates of towns using such polluted 
water had an increased death-rate, while other towns 
on the same stream not using the water did not have 
an increased death-rate. Such pollution is an inter- 
state matter and must be regulated, if at all, by 
Cengress. Mr. B. F. Jones thought that Congress 
would consider that rivers must be used as sewers 
and thus would take no action. Therefore water must 
be purified. Mr. F. A. W. Davis urged that the associa- 
ticn take action in the matter. He stated that the In- 
dianapolis water supply is polluted by refuse from 
strawboard works, and that the owners hold that the 
city must take care of itself, and could not prevent the 
pollution. 

Tt was finally voted that Mr. C. Monjeau, together 
with the incoming President and Secretary, should be 
added to the Committee on “Vegetable and Animal 
Growths Affecting Water Supplies’ and prepare the 
memorial to Congress on the subject of the pollution 
of water supplies. 

Mr. G. H. Benzenberg, C. E., brought up the ques- 
tion of a representation of the association in the 
Engineering Congress to be held at Chicago during the 
World's Columbian Exposition in 1893. Mr. Benzenberg 
was asked to formulate a plan for such representation. 


The following were elected as officers of the associa- 
tion for the ensuing year: President, Mr. G. H. Benzen- 
berg, C. E., Milwaukee, Wis.; Vice-Presidents, Messrs 
J. P. Donahue, Davenport, Ia.; R. C. P. Coggeshall, 
New Bedford, Mass.; R. M. Clayton, C. E., Atlanta, 
Ga.: S. E. Babcock, C. E., Little Falls, N. Y¥.; W. H. 
Watts, El Paso, Tex., Secretary and Treasurer, Mr. 
Peter Milne, C. E., New York; Finance Committee, 
Messrs. Wm. Ryle, Paterson, N. J.; Wm. Molis, Mus- 
eatine, la.; W. G. Riehards, Atlanta, Ga. 

It was voted to hold the next meeting at Milwaukee, 
Wis. 

The Excursions. 

lrikiay and Saturday were given up to all-day excur- 
sions, accompanied by the ladies. The excursion Fri 
day was under the direction of the Local Committee, 
und the party visited parts of the Brooklyn water-works, 
including the Ridgewood pumping station and the Pros 
pect Park reservoir. Other points of interest in Brook 
lyn were also visited and a fine lunch was taken at 
the Mentauk Club, Brooklyn. 

The excursion on Saturday consisted of an all-day's 
ride up the Hudson and in New York Bay, tendered 
Ly the National Meter Co.. under the direction of its 
resident, Mr. Jobn ©. Kelley. 

The Saturday's excursion extended up the Hudson 
liver some distance above Yonkers, then back down 
the river and through a part of the bay. Refreshments 
“ere served on the boat all the morning and about 
2 o'clock the party landed in Brooklyn and proceeded 
to the new factory of the National Meter Co. where 
an elaborate lunch was served. Unfortunately the 
rew factory is not in operation and thus the guests 
could not enjey witnessing the 69 different operations 
necessary to make one of the styles of meter produced 
by the company. 

The party, which numbered at least 300, reached 
New York about 5 o'clock. Although the day wa 
rainy, it was thoroughly enjoyed, it being currently re 
murked at successive conventions that water-works 
men do not care for rain 
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One of the greatest absurdities in our govern- 
mental practice is that of permitting, nay, compelling 
the “Supervising Architect of the Treasury Depart- 
ment,” who draws the munificent salary of $4,000 
per year, we believe, to design as well as to “super- 
vise” the construction of several hundred buildings 
at onee, which are under construction simultaneously 
in all parts of the country. At the present time 
there are nearly 300 such buildings in progress, the 
plans for all of which have been nominally evolved 
from the same brain, but really from his subordinate 
assistants and draftsmen. The greatest architect 
who ever lived could not do himself justice under 
such circumstances. He must perforce intrust most 
of the designing work and all of the superintendence 
to cheap assistants, and it is needless to say, con- 
sidering the salary paid, that not even a great arch!- 
tect, still less the greatest one, has ever yet honored 
the position, nor is he likely to. The result is visible 
all over the country in some of the most “wooden” 
looking piles of costly stone work to be found in the 
civilized world. The worst of all, perhaps, is the 
largest of all, the New York Post Office. A grander 
site, a more magnificent opportunity no architect 
ever had. It is depressing to look out daily upon its 
dreary, dead monotony, as the editors of this journal 
have to do, and to remember that “the greatest 
architect since Michel Angelo” (as a great English 
architect has declared Richardson to be) was just 
rising into fame when it was built, and to think 
what he would have made of such a unique oppor- 
tunity. It would have inspired him to outdo him- 
self, and we should have had a building which 
would have been an honor to the city for centuries 
to come, and probably at less cost, for the present 
system is necessarily expensive as well as otherwise 
absurd. Every session of Congress from 40 to 80 
new public buildings are authorized. 





Under these conditions it is no reproach to the 
architect that his work is unsatisfactory. In fact, 
it is one of many evidences that our government gets 
an immense amount of honest, faithful service for 
very little money, that the results are no worse than 
they are. Moreover, the breath of scandal has 
hardly touched this office, where the opportunities 
for illicit gain are so great. But a change is plainly 
demanded. A bill has been prepared by the Amer- 
ican Institute of Architects to remedy this pitiable 
state of things, and we are glad to learn that the 
prospect of its passing is good. As might be ex- 
pected from its source, it is a very judicious one. 
It eschews the opposite folly of inviting all the world 
to compete for every building, as well as that of 
making one man design them all. For every public 
building not less than five architects are to be in- 
vited to compete by the Secretary of the Treasury, 


and they are to be paid for their designs, the suc- 
cessful competitor also superintending the construc- 
tion. The office of “Supervising Architect” is still 
retained, but he becomes exactly what his name im- 
plies, and nothing more. In that field he will have 
his hands full, and have all and more than any one 
man ought to attend to. The present Supervising 
Architect is heartily in favor of the bill, we are glad 
to learn, and it should be passed without delay. The 
marked success at Chicago will help to convince 
Congress that the principle of selection is the true 
one for public as well as private buildings, and under 
the pending bill there is just enough of the com- 
petitive principle combined with it to eliminate all 
reasonable grounds of objection, and make it a 
proper permanent policy. 





The report of the House Committee appointed to 
investigate the affairs of the World’s Columbian Ex- 
position, in view of the proposed appropriation by 
Congress, expresses entire confidence in the prospects 
of the exposition and points out anew how much 
greater and more important it will be than any pre- 
vious notable international exposition. As shown by 
the figures given on another page, 76 foreign nations 
and colonies are expected to participate, 56 of which 
have already appropriated an aggregate amount of 
$3,783,900. In this country, 30 of our states and 
territories will make special exhibits and have al- 
ready appropriated over $3,000,000. For the Cen- 
tennial exposition of 1876 Congress made a loan of 
$1,500,000, on condition that it should be repaid be- 
fore the stockholders were paid at the close of the 
exposition. For the Chicago exposition of 1893, 
Congr2ss has been disinclined to make either a loan 
or an appropriation, but eventually a recommenda- 
tion has been made to grant an appropriation of 
$3,000,000. Some measures of economy in the man- 
agement have been suggested, but in the meantime 
the work of construction is being vigorously pushed. 
It is, however, proposed to postpone the dedication 
of the main buildings from Oct. 12 to Oct. 21, 189°. 
The financial estimate provides for a balance of 
$10,000,000, while the Paris exposition of 1889 had 
a balance or surplus of $2,000,000. 





Since commenting on the Indianapolis cattle guard 
tests in our issue of May 12, our attention has been 
called to the fact that our comments were open to 
one interpretation which we by no means desired, 
and which would be highly unjust; namely, that we 
were placing upon an equal plane as evidence re- 
ports made and signed by three well known railway 
officials in charge of the test (Eng. News, Dee. 5, 
1891), and a letter published Oct. 24, 1891, which 
(so far as the public was concerned) was anonymous, 
and the writer of which has since declined to make 
public his name to authenticate his statements, 
though he has been repeatedly requested to do so. 
We by no means desired or intended that any such 
interpretation should be possible. It would be highly 
unjust. If the matter is to rest where it is, if there 
are to be no further tests made, then one has only 
to look over the several articles which we have pub- 
lished (which can be traced complete by the refer- 
ences given) to see at once that the reports published 
in our issue of Dec. 5, 1891, and signed by Messrs. 
E. T. McConnell, F. G. Darlington and Wm. C. 
Cushing, should carry by far the greatest weight. 
Those gentlemen are all well known engineers hold- 
ing responsible official positions, and are open to no 
rational suspicion of having had any other motive 
or intent than to observe and to declare correctly. 





But the point is here. Every one who has ever 
had much to do with tests knows the immense diffi- 
culty of insuring conditions which shall be absolutely 
fair, of observing with accuracy what all the results 
really are, and of insuring that the apparent results 
are not merely accidental and liable to be reversed 
next time, but such as will follow at every trial. 
Therefore, every man who has a truly disinterested 
and scientific mental attitude, when he hears that 
any tests are disputed on questions of fact, does not 
stop to balance probabilities between the different 
witnesses, but says at once: “Give the disputants 
the benefit of a doubt. Let us wipe it all out, and 


try again. If the second results are the same, then 
assurance is doubly sure. If not, then we know 


that either the first tests were inaccurate, or that the 
results are indeterminate.” This is also the proper 


attitude, when it is reasonably possible to repeat 
tests, because it is always possible that three well 
known men may be mistaken, and one unknown 
man who differs from them may be right. Especially 
is it the proper attitude when there is also a posst- 
bility that the conditions of the test were not just 
right; and when there has been also considerable 
change of conditions since the first tests were made, 
so that results which were correct under former 
conditions may be no longer applicable under present 
conditions, it appears to us is the only proper atti- 
tude. At any rate, that is the attitude of this jour- 
nal. For all the above reasons we hold that the 
tests should be repeated. If they are to be repeated, 
the only fair thing for every man to do is to wipe 
out from his mind all previous impressions, and 
await the result of the second tests. But if they are 
not to be repeated, all he can do is to judge by the 
weight of evidence which exists, unless he chooses 
to evolve an independent opinion for his private use 
from his own inner consciousness. We decline to do 
this. For the present we have no opinions. If there 
is no movement soon toward a second series of tests 
we shall conclude that the semi-official announce- 
ments of the results of the first tests cannot have 
been so very unfair, after all. 





The American Society of Civil Engineers has is- 
sued the following circular under date of May 20, 
1892. 

Te the Engineering and Technical Press and to the 
Members of the American Society of Civil Engineers: 
Owing to the fact that the printed notice at the top 

of the ‘‘Advance”’ copies of papers has been misunder- 

stood or disregarded, to such an extent that the pa- 
pers of the Society are often printed practically in full, 
before they appear in the ““Transactions”’ of the Society, 


the Committee on Publications have adopted the fol- 
lowing rule: ’ 


Abstracts of papers will be published, as far as 
practicable, in the “Bulletin,’’ and generally in ad- 
vance of the time they are to be read. Such abstracts 
may be republished immediately, but no other publica- 
tion of the papers in advance of their appearance in the 
Transactions’ will be permitted without the written 
approval of the Secretary. This — to discussions 
as well as to the papers themselves. The propriety 
of these requirements will be obvious to all. Advance 
copies are subject to correction, and often liable to 
considerable alteration. The Society must withhold 
publication for a reasonable time to secure Thorough 
discussions; the publication of which, with a paper, 
greatly increases its value. Premature publication is 
unjust to the author and unfair to the Society. No pa- 
per will be published in the Transactions which has 
heen previously published elsewhere; and the Society 
owes it to itself and its members to guarantee that 
criginality of publication which it demands from them. 

The publication committee will insist upon rigid ad- 
herence to this rule, the only alternative to which would 
be to recommend the abandonment of the issuance of 
“Advance Copies,’’ the publication of which has here- 
tcfore been very satisfactory, excepting in this par- 
ticular. F. COLLINGWOOD, Sec’y. 

We trust the publication committee realizes what 
it has done in this circular, and will either live up 
to it or withdraw it. It has, in effect, declared that 
it “ will insist on a rigid adherence to the rule” that 
no reports whatever shall be made of any of the 
technical proceedings or discussions at any of its 
meetings or corventions “ without the written ap- 
proval of the Secretary” or except as published in 
the newly established “Bulletin” or in the “Transac- 
tions.” As the abstracts in the “Bulletin” (so far, at 
least) seem to be intended to advertise the paper 
rather than to give information of value, and as the 
papers when printed in the Transactions are usually 
from three months to two years old, this new rule 
means the complete exclusion from the engineering 
journals of technical matter laid before the society 
in papers or in discussions, except when of special 
importance. It means, for instance, that no jour- 
nal can prepare a fuller report of the coming conven- 
tion at Old Point Comfort than to say that such and 
such persons attended and such and such papers 
were read. We have no objection to this rule if it 
suits the society and the authors of papers, and if 
the committee will in fact take pains to insure that 
it is “rigidly adhered to” until it is withdrawn. 
But we do object to the implication that such a 
sweeping rule was necessary in order to prevent the 
printing of papers “ practically in full.” That im- 
plication is utterly unfounded. All that it has been 
oc is necessary for the society to do is to say ex- 
plicitly just what its wishes are as to abstracts— 
whether they may be half or a quarter or a third as 
long as the paper itself; whether they may or may 
not be accompanied by a part or all or none of the 
illustrations, and all reputable (or disreputable) 
journals will respect these conditions. They have 
such conditioned matter in their hands all the time. 
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The trouble is, and the only trouble, that the society 
has never done this, but simply forbidden advance 
“ publication,” while permitting abstracting. Very 
naturally, every journal gave as full abstracts as the 
importance of the paper seemed to warrant and its 
space permitted, short of complete reprinting. 


WHIST HANDS AND THE “DOCTRINE OF 
CHANCES.” 

We fear that the London “Times’’ has been im- 
posed upon, or else that Mr. “T. D. G.,” of the 
New Club, Brighton, is a simple-minded kind of 
person who has been made the victim of a practical 
joke. He contributes to a recent issue of the 
““fimes” the following account of what is justly de- 
scribed as an “extraordinary deal at whist.” 

To the Editor of the Times: 

I fear it is not your custom to notice such subjects, 
but, as a combination occurred at this club (New Club, 
Brighton), which according to the doctrine of chances, 
would not occur again once in a billion times, perhaps 
you may make an exception. 

After the cards had been thoroughly shuffled by the 
adversaries and the dealer, they were dealt, when the 
dealer was found to have thirteen trumps, and each of 
the other three players had a complete suit from ace 
to deuce. TD. GS. 

Now, there is nothing impossible about this on its 
face, especially as the “doctrine of chances,” which 
is so learnedly referred to, teaches us that this ex- 
traordinary hand,13 cards of one suit in each hand, is 
yet as likely to be dealt as any other one set of hands 
which could be named. It is also true that there is 
an almost infinite number of permutations of the 
pack which may be made and still deal out this 
wonderful set of hands. The precise number of 
such permutations is expressed by the tremendous 
logarithm 40.47729, which, converted into Arabic 
numerals, means that there are 36,081,600,000,000,- 
000,000,000,000,000,000,000,000,000 ways (or there- 
abouts) in which the pack can be arranged, and yet 
result in giving to each player a hand containing 
one complete suit of 13 cards only. 

Moreover, hands which are pretty nearly all of 
one suit are very common. Every old whist player 
has held eight or nine trumps repeatedly, and has 
dreamed of sitting some day at a table where the 
four or five loose cards should disappear and he 
should hold the whole 13, to brag of ever after. 

And yet there could not be a better illustration 
than this alleged but impossible hand of the vast 
gap between a mathematical and a practical possi- 
bility. While 13 cards all of one suit may be dealt 
to each of four players to-morrow by any one as well 
as any other one set of hands, the probability of 
dealing it is so inconceivably remote as to make it 
morally certain that “T. D. G.” was either deceived 
or himself a deceiver. It is so remote that if his 
life depended on convincing a jury of the possible 
truth of his statement, and the res! facts were 
properly laid before them, no jury of sane men could 
well acquit him. 

The odds against such a combination happening 
may be determined as follows: In order that the 
alleged set of hands should have been dealt, it is 
necessary that ‘he pack before dealing should have 
chanced to arrange itself into 13 sets of four cards 
each, each set containing one card of each suit, and 
with the suits always in the same order. To deter- 
mine the number of different ways in which this can 
happen, which is the vast number just given, it is 
easy to determine that, in the first place, the four 
suits in each group may have any one of 1x2x3x4= 
24 orders, and the required deal will still be made, 
provided only that each of the 13 groups have the 
suits in the same order. It hardly seems as if four 
cards could be arranged in so many different orders, 
but a brief trial will show that they may. 

But, in the second place, with either of the 24 ar- 
rangements each of the 13 cards of the trump suit 
may be shifted about among themselves into 1x2x... 
x13 different permutations, the logarithm of that 
product being 9.79427, and its value about 6,226,- 
900,000. And after this has been done, with any 
one of these billions of permutations of the cards in 
the first suit, some other suit may have as many; 
and with each of all these, the third suit may have 
as and with each permutation of these three 
stits the fourth suit may have as many, so that we 
have as the final result, for the possible number of 
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permutations of the pack of 52 cards, by which the 
alleged set of hands can be dealt, the following: 


Log 1.2.3.4 (permutations of the four sults).... 1.38021 
Log 1.2...13 (permutations within one suit) 
9.79427x4 for permutations of the four sults. 39.17708 


Log of total possible permutations............ 40.55729 





Approximate numerical value of this log: 
36,081, 600,000,000, 000,000,000 ,000,000 000,000, 000,000 
But the possible number of permutations of the 
entire pack is a much vaster number yet. It is 
expressed only by the continued product of the suc- 
cessive numbers 1.2.3...51.52. It might take a day 
(we do not_care to put it to test) accurately to 
perform this multiplication, but substantial accuracy 
can be obtained more easily by adding together the 
logarithms of the natural numbers from 1 to 52. 


"Thies fom of 1:3... BEGB Wis cdsie vccsccccvcess 67.90661 
Deduct log of permutations to give the required 
complete suit to each hand............++6+- 40, 55729 


Gives-as the log of odds against four hands of 

one suit only being dealt........-....-eeeees 27.34932 
Approximate numerical value of this log: 

2,235, 200,000,000,000,000, 000,000,000 

Once in this number of deals, and not “‘once in 4 
billion,” is what the “doctrine of chances” really 
gives as the probability of T. D. G.’s alleged set of 
hands being dealt. 

The odds against any one hand having a complete 
suit of 13 cards is an almost infinitely smaller num- 
ber than this. One or two such hands (but one or 
two only) are on record. There are several different 
ways of computing the odds against such a hand, 
which of course give identical results; but the 
method corresponding to that which we have used 
above (using the enfire number of possible permuta- 
tions of the pack of 52 cards as a basis) is as fol 
lows: 

With the pack arranged to deal a complete suit to 
some one hand, each successive group of four cards 
in the pack must have its first, second, third or 
fourth card (=4 permutations) always of the same 
suit. With the pack thus arranged we may, in the 
first place, shift about the 13 cards of the given suit 
into 1...13 different orders without affecting the 
hand dealt, and with each one of these different ar- 
rangements of one suit we may, in the second place, 
shift around the remaining 39 cards into 1...39 dif- 
ferent orders. 





I Ati nv bucin KA0 oie h sdnirk'n cé ti. bon 40d anes 0.60206 
*“ 1...13 (possible arrangements for the given 
I ctr eee eee hn SOWRE Cee eo cow es tweet 9.79427 
* 1...39 (possible arrangements for the other 
Seed dlaives cele dundee bodden krawnee 46.30055 
Log of number of permutations giving a com- 
plete suit to some one of the four players... 56.70588 


Log of pete permutations of the pack. . 67.9066 
8 


Log of odds against dealing anyone a hand all 
ee Ge ea edb oh bse cad catows dé cces dsnue 11. 20073 
Approximate value of this log........ 158,775,000,000 a 


As we have already determined the odds against 
dealing all four hands all of one suit, by dividing the 
one by the other we shall have the odds against the 
other three hands being all of one suit, AFTER 
one player has found that his own hand contains 
one suit only, as follows: 


Log of odds. against all four hands being of 


WD Wiis inn 580 ett. bd ctwedde ckdaticdvgiccde 27.34032 
Log of odds against one hand being of one suit 11.20073 


Log of odds against the three other suits being 
each in one hand only, after one suit has 
WRG SHG: BR BO GU a vie 6 kcdccddicc ccvsedeosc 16.14850 





The value in numbers of this logarithm is a little 
less than 14,080,000,000,000,000. In other words, 
it might happen that some one hand in a deal is all 
of one suit for uncounted and uncountable thousands 


of millions of times before it will happen once that 
the other three hands also are of one suit. b 


a The exact value of this number, as determined by 
direct multiplication is 158,753.389,900. From this num- 
ber, 1 should be deducted, strictly king, to express 
the odds against the event, but that refinement we 
neglect in this article. 

b This same result may be reached in a more 

direct way thus: The pack being arranged to 

give some one hand 13 cards of one suit only, 

the possible number of permutations of the re- 

maining 39 cards is (log)............sse0s 46.30855 
Of these, the number which will 

give the three remaining hands 

each a complete suit is 1x23, 

log Kae det’ pawns ae asl p on ak vinsieos 0.77815 
log 1...13. 9.70427, XB. .....00000+-29, 


pr B+. - ehnaahamumevatesnetetend 
Being the same log 
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Now, let us suppose that in the whole world there 
are so many as 104,000,900 people who at some time 
or other in their lives play whist, and that so many 
as 1,000,000 of them sit down nightly to spend an 
evening at the game and play an average of 10 
hands each. This is a tremendous stretch of prob- 
ability. Out of all that vast multitude there are 
not more than 10,000 to 100,000 at most who really 
play the game, and so have any reason to enjoy it, 
but it is well known to many sufferers that, for 
every person who really plays the game, there are 
hundreds who enjoy going through the motions; so 
we will grant that 1,000,000 play nightly. A brief 
computation will show that this requires the dealing 
ef 250,000x10—2.500,000 hands every night 
where in the world, or 912,500,000 hands per year, 
if we count in Sundays and all. 
round numbers 1,000,000,000. 

Under this very liberal assumption as to the 
amount of whist-playing in the world, the chances 
are that, at the present rate of playing, a single 
hand. all of one suit will turn up somewhere in 
the world once in about 40 years (one-fourth of 
158.75 years, there being four hands in every deal); 
but a deal giving all four hands of one suit is likely 
to turn up once in 2,235,200,000,000,000,000 years. 
It is useless to attempt to express in words the in- 
conceivable vastness of this number. The mind 
cannot comprehend it, but it is some aid to say that 
it would not be materially diminished if the entire 
population of the globe (old enough to sit up at a 
table) were to begin playing whist night and day 
and keep it up throughout their lives for certurias to 
come, intent upon getting even with “T. D. G.” by 
getting a glimpse of that extraordinary band. For 
that would only mean that, say 1,000,000,000 people 
would play some 100 hands daily, being about 36 
M) times as much. playing as we have assumed, and 
if we assume this to be continued for 300 years, the 


some 


Let us call it in 


only effect is to strike off seven zeros from the end 
of the above number. The odds are still 223.520, 
000,000 to 1 against the hand being dealt by all 
those people in all that time, or greater than the 
odds against every hand dealt containing 13 cards 
of one suit only. 

Of the single hand all of one suit, which we have 
computed may happen once in 40 years, there are 
but two instances of which we can discover any 
record. There may have been others, but the chance 
is always strong that any such alleged instance i# 
bogus. The late Prof. Richard A. Proctor in his 
book “How to Play Whist’ (Longman’s, 1885) de- 
votes some little space to notes upon whist oddities, 
and among them gives the following note: 

All Trumps in One Hand.—Two cases were recorded 
a few years ago in ‘Westminster Papers,” and the 
editor made the remark that this showed mathematic- 
ians to be wrong in stating that the odds were 159,- 
000,000,000 to 1 against it It would not be much 
out of the way to say that among all the whist-playing 
nations of the earth, a million whist players play 
(daily meant, but not stated) per annum, and say that 
in each case there are 20 deals. Then it would re 
quire only 7,950 days, or not much more than 20 years, 
te give 159,000,000,000. The exact odds against the 
dealer having 13 trumps are 158,753,380,899 to 1. 


It will be observed that Prof. Proctor estimates 
that just twice as much whist-playing is done in 
the world as we have guessed above. We did not 
discover his estimate until our own had been writ- 
ten, and have permitted our own to stand precisely 
as originally made. The two are in fairly elose 
agreement, for so very vague a matter, but we still 
consider our own guess to be a “tremendous stretch 
of probability.” The only difference between the 
two estimates, in fact, is that we allowed for only 
10 hands nightly for each person instead of 20. 

This alleged whist hand furnishes an excellent ex- 
ample of how the theory of probabilities can be 
used to test the credibility of witnesses, or of ex 
post facto explanations of events, with great ad- 
vantage in many cases, when claims are made which, 
while not absolutely impossible, are yet highly im- 
probable. Especially when the concurrent happen- 
ing of two events at the same moment of time is 
alleged, as that a train chanced to derail itself just 
as an exceptionally severe gust of wind struck it 
(which was one of the theories advanced to e¥plain 
the Tay Bridge disaster), the theory of probabiljties 
ean often be used to determine the reasonableness 
of such a theory or explanation with destructive 
effect. What is the chance of a train derailing itself 
at a given moment? What is the chance of an ex- 


_ceptionally severe gust of wind at a given moment? 













































































































The product of the two is the chance of both hap- 
pening together at that moment. 


LETTERS TO THE EDITOR. 


THE POUGHKEEPSIE BRIDGE.— CORRECTION. 


Sir: In the table of long span bridges given in your is- 
sue of May 12, page 471, the Poughkeepsie bridge is 
noted as for “Single Track Railway.’’ We beg to call 
your attention to the fact that this is an error; as it 
carries a double-track railway. -Yours truly, 

‘ The Union Bridge Co. 

New York, May 19, 1802. 

(Our readers will please make the proper correc- 
tion in their files, to avoid perpetuating and dissem:- 
nating an unfortunate slip of the pen.—Ed.) 


GARBAGE CREMATION. 

Sir: There will be no great amount of sewer work 
done here this season, as we are behind with our 
plins. At present we are going to let about half a 
mile of storm sewer on June 6. I would be indebted 
to you for some information on burners for night soil 
and garbage. Yours truly, John Krey, Cy. Engr. 

West Duluth, Minn., May 18, 1892. 

(Some particulars of English experience with garb- 
age cremators were given in our issues of Sept. 12 
and Dee. 26, 1891. The Engle Sanitary & Crema- 
tion Co., of Des Moines, In., has put in several 
plants in this country for the cremation of garbage 
and night soil.—Ed.) 


SHIP RAILWAYS IN EUROPE. 

Sir: ‘The general idea of ship railways was first 
brought forward in Franee by Mr. A. Sebillot in 1870; 
on returning from a yisit to the Isthmus of Panama. 
The system was afterward advocated before Count de 
Lesseps, but he would have nothing to do with it. 

The failure of the canal works at Panama has again 
brought forward the subject of ship railways, and the 
French Government has quietly sent an inspector to 
Panama, and after his return, will consider whether 
there is still a possibility of transporting ships across 
the isthmus. Among the different schemes submitted, 
the ship railway cf Mr. Sebillot has been retained for 
further examination, A small ship railway for the use 
of country canals has been approved by the Conseil 
General des Ponts et Chausees. 

Th® estimated cost of completing the sea level canal 
up to kilometer 41 on the Colon side and to kilometer 
61 on the Panama side, with a ship railway 20 kilo- 
meters long, connecting the two, is not over $50,000,000 
or 250,000,000f. This sum would leave a large remuner- 
ation for the old capital, and the amount due on the 
last issue of shares, which have not been recovered, 
owing to the liquidation, would be sufficient to pay for 
the completion of the works without a further issue 
of shares. There is no doubt on this side that if the 
canal is completed it will be by a ship railway. 

Panama is not the only isthmus in which France is 
greatly interested. Adjoining the country itself there 
are two seas whose junction would be of great bene- 
fit. In Europe, the competition for the dominion of the 
Mediterranean is very great. At present, England ap- 
pears to have the lead, as she owns Gibraltar, Malta, 
Cyprus, and also Egypt, notwithstanding the new Khe- 
dive, who appears to be willing to escape from the 
English rule. 

If France could send its warships from the Atlintic 
to the Mediterannean without passing by Gibraltar, 
there is no doubt that it would be a great offset to 
Englind’s naval power. Besides its military advantage, 
there is now a traffic of over 29,000,000 registered tons 
passing by Gibraltar straits yearly, and it is increasing 
at about 6% per year. The saving of time by a ship 
railway would be nearly five days for all ships passing 
from Ushart (near Brest) to the east of a straight line 
ik ween Barcelona and Tunis. 

The toll charged could be 6 francs ($1.20) per regis- 
tered ton, and this would leave the ship owner 4 francs 
($.80) per ton. The petition for a concession has been 
deposited, and with the favorable report on the ship 
railway for country canal use, it will, no doubt, be 
granted. 

Among other schemes in this line is the plan to make 
Paris a seaport, and there is some talk of connecting 
the Black Sea with the Caspian, which, if done, would 
creatly increase the competition in the petroleum mar- 
ket. Happily for your countrymen interested in this 
line, the cost will be too great to make this scheme a 
practicable one. American petroleum will continue to 
be imported in Kurope for long years before the Cas 
pian and Black sea traffic will suffice to induce ship 
railway construction. 

Me Atlante and Mediterranean ship railway, hew- 
ever, is by far the most important of all the schemes 
submitted. It would oblige England to have on each 

. side a naval ferce twice as strong as the French 
squadron, for it would be possible for the latter to 
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cross in 20 hours. The estimated cost is $120,000,000, 
and the revenue which would be recovered, if all the 
traffic used the canal that might use it with a notable 
gain, would be $55,000,000. Of course, all this tonnage 
would not use the railway, but even a small part of it 
would pay a large interest on the money invested. 
Yours very truly, A. H. Duthil. 
Paris, Feb. 15, 1892. 


PELTON WHEELS UNDER 2,100 FT. HEAD. 

A notable water power installation, working ua- 
der what we judge to be by far the greatest head 
ever known, has recently been made by the Pelton 
Water Wheel Co. in one of the Comstock mines at 
Virginia City, Nev. The wheel is 36 ins. diameter, 
made of a solid steel disk with the buckets riveted 
on to the periphery, and weighs complete 180 Ibs. 
It is running under a vertical head of 2,100 ft., equal 
to 911 lbs. pressure; 460 ft. of this head is obtained 
from the pipe line of the Gold Hill Water Co., and 
the remaining 1,640 ft. from the shaft down which 
the pipe line is run to the Sutro tunnel level, where 
the power station is located and through which the 
water discharges after passing over the wheel. The 
wheel runs at 1,150 revs., with a periphery speed ot 
10,804 ft. per min., or about 120 miles per hour. 
Running without load, the wheel would attain the 
enormous speed of. 21,608 ft. per min., equal to 
about 240 miles per hour, and provision for the 
great strains due to this speed have been made. A 
nozzle tip of 4-in. diameter gives under the above 
conditions 100 HP. Every miner's inch of water, 
equal to a flow of 1.6 cu. ft. per minute, is said to 
give 5 HP., while 1 HP. is given for every 2 lbs. of 
metal in the wheel. The column of water is more 
than four times as high as the Washington monu- 
ment and more than twice the height of the Eiffel 
tower, and exerts a pressure at the bottom of about 
910 Ibs. per sq. in. The theoretical HP. of each 1.6 
cu. ft. (100 Ibs.) of water is 6.37 (210,000 ft. Ibs.), 
so that the efficiency of the wheel under this enor- 
mous head, if the above data are correct, is T8144%. 

The installation made by the same company some 
two years ago in the Chollar shaft on the Comstock 
lode is in some respects no less extraordinary. This 
consisted of six 40-in. Pelton wheels, running under 
a vertical head of 1,680 ft., and driving six electrical 
generators, the power from which is conveyed up 
the shaft to the Nevada mill, some 2,000 ft. distant. 
These wheels only weigh 220 Ibs. each, and with 
nozzle tips 5¢-in. diameter develop 125 HP. each. 
The water is first run over a Pelton wheel on the 
surface under 460 ft. head, and is then carried down 
the shaft by a pipe to the Sutro tunnel level, where 
the underground station is located, the power from 
the electrical generators being conveyed to the coun- 
ter shaft of the mill with which the surface wheel 
is connected. An interesting illustration of the 
double use of water is here given, some 400 HP. 
being produced in this way from what may be 
termed waste water. This station has been running 
more than two years without interruption and prac- 
tically without expense in the way of repairs, show- 
ing the advantages of water power and electric 
transmission, as well as the reliability of such a 
plant. 


HOW TO PLACE STEAM VALVES. 

Should a globe valve on a steam pipe have the 
steam pressure on top or underneath the valve, is 
a question which has been under discussion in the 
columns of the “American Machinist.” On the one 
hand, it is said that with the steam pressure on top, 
the stuffing box around the valve stem cannot be 
repacked without shutting off steam from the whole 
line of pipe; on the other hand, if the staam pres- 
cure is on the bottom of the valve, it all has to be 
sustained by the screw thread on the valve stem, 
and there is danger of stripping the thread. 

A correspondent of wide experience states, how- 
ever, that it is a very uncommon thing in the ordi- 
uary globe valve to have the thread give out, but 
by water hammer and merciless screwing the seat 
will be crushed down quite frequently. Therefore, 
with plants where only one boiler is used he ad- 
vises placing the valve with the boiler pressure un- 
derneath it. On plants where several boilers are 
connected to one main steam pipe he would reverse 
the position of the valve, then when one of the 
valves needs repacking the valve can be closed and 
the pressure in the boiler whose pipe it controls can 


be reduced to atmospheric by lifting the safety 
valve. The repacking can then be done without in- 
terfering with the operation of the other boilers of 
the plant. 

He proposes also the following other rules for 
locating valves: Place valves with the stems hori 
zontal to avoid the formation of a water pocket. 
Never put the junction valve close to the boiler if 
the main pipe is above the boiler, but put it on the 
highest point of the junction pipe. If the other plan 
is followed, the pipe fills with water whenever this 
boiler is stopped and the others are running, and 
breakage of the pipe may cause serious results. 
Never let a junction pipe run into the bottom of the 
main pipe, but into the side or top. Always use an 
angl> valve where convenient, as there is more rooin 
in them. Never use a gate valve under high press- 
ure unless a by-pass is used with it. Never open 
a blow-off valve on a boiler a little and then shut it; 
it is sure to catch the sediment and ruin the valve; 
throw it well open before closing. Never use a 
globe valve on an indicator pipe. For water, al- 
ways use gate or angle valves or stop cocks to obtain 
a clear passage. Buy if possible valves with renew- 
able disks; the saving is enormous. Lastly, never 
let a man go inside a boiler to work, especially if he 
is to hammer on it, unless you break the joint be- 
tween the boiler and the valve and put a plate of 
steel between the flanges. 





NEW HARBOR AT MALMO, SWEDEN. 

The Harbor Board of Malmo, Sweden, has de- 
cided to receive competitive plans for the construc- 
tion of a new harbor, and has offered prizes of 
$2,220, $1,385 and $830 for the three best designs. 
The drawings and documents must be submitted by 
Sept. 1, 1892. The accompanying map shows the ex- 
tent of the scheme proposed, and a large scale map 
may be obtained from the Harbor Board on payment 
of $2. The plans are to comprise the parts north and 
east of the dotted line. The mol® or pier (A B) con- 
cerns the plans only so far as it may be thought 
necessary to provide communication for shipping 
traffic between the old and the new harbors. The 
entrance channel concerns the plans in question so 
far as any widening thereof may possibly be con- 
sidered necessary in order to provide a separate 
entrance into the new harbor or as any alteration 
may be demanded by the construction of the new 
harbor. 

On the map the position of the ground which en- 
ters into the plans, and which has partly been filled 
up, is given as it appears when the water is at its 
normal level. The natural depth of the water is 
indicated by the figures at each end of the contours. 
It has been ascertained by borings already made, 
and must be assumed as a basis for the estimate of 
cost, that to a depth of 26.24 ft. the bottom consists 
of about 2 ins. of sand and 24.6 ft. of hard clay. 

The harbor must include commodious berths for 
vessels of the largest size which, the depth of water 
in the Sound being taken into account, may possibly 
put into Malmo, a draft of 24 ft. The design is to 
be made under the assumption that the work of con- 
structing the harbor will be spread over a period of 
15 years. It should be accompanied by the design- 
er’s opinion as to the method which should be 
adopted in the construction of the harbor basin, and 
also as to the order in which the work should pro- 
ceed, so that the parts of the harbor as they are 
completed may at once be put into use. It is as- 
sumed that the quays will be built on piling. The 
competitors are, however, at liberty to add a special 
proposal with regard to the employment of other 
materials for the whole harbor or any part of it. 
An exact description must be given of the bridges 
that it may be proposed to build. Within the har- 
bor, or in the neighborhood thereof, must be a berth 
for two steam ferryboats, with room on each for 
lines of rails for eight railway freight cars. The 
design should give information as to the system of 
cranes best suited for the harbor, and also as to 
other necessary or useful machines for loadin Zz and 
discharging. A photograph should be inclosed of the 
eranes recommended, showing their construction. 
Lines of rails must be laid from the State Railway 
station to such an extent and in such a manner as 
to effect the best arrangements for the cheapest pos- 
sible transport of freight to and from the railway. 

On the plan must be indicated places for the fol- 
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lowing buildings: Warehouses with accommodation 
for the storing for lengthy periods of different soris 
of freight; special warehouses with hoists for grain, 
in connection with one or more drying kilns; quar- 
antine accommodation for imported cattle and a 
place for the inspection of cattle destined for ex- 
portation; storehouses or sheds for the temporary 
storage of freight imported or destined for exporta- 
tion; custom house and bonded warehouses: power 
house for electric lighting; otfices for the harbor en- 
gineer and the harbor master, dwelling houses for 
the latter and the other necessary harbor police, and 
a yard for the harbor stores. The plans must alsu 
provide space for the requirements of the coal trade 
and for the drawing up of a number of railway cars 
suflicient for this purpose; place for “‘kips” or similar 
machines to be employed in the coaling of vessels; 
ace for manufactories, ete., of such a description 
as to require access to the quays for loading and 
discharging; and accommodation for the storage of 
timber. 

The sea frout is to be so arranged a« to afford an 
easily accessible promenade, sheltered from the 
waves. Street paving, sewers, water and gas pipes 
and electric wires are to be provided for. It is as- 
sumed that in the harbor there will be no other pas- 
senger traffic than that resulting from the railway 
steam ferry. Plans are to be given of the bridges, 
ferry landings, warehouses and buildings, location 
of tracks, etc., and are to be accompanied by a de- 
scription of the proposed works and an estimate of 
cost. The successful designs will become the prop- 
erty of the Harbor Board. The jury of award 
will consist of Col. J. G. Richert, Chief of the Royal 
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29,275,482: gate re- 


of $3,000,000 has been made by Congress. In our 
issue of Jan.. 30 we gave statistics of several of the 
previous international expositions, and we give be- 
low a tabular summary of some of the most impor 
tant figures for the Centennial exposition at Phila- 
delphia, 1876; the Paris exposition, S89; and the 
coming World's Columbian Exposition at Chicago, 
1893. For the latter the amounts are of course es- 
timated, and the foreign appropriation, being already 
nearly $4,000,000, will certainly be much increased. 

Philadelphia.  Varis. 


Chicago. 






Expenditures. ......$11,161,6114 $8,000,000 $19,519,088 
Ps ck cxwiwe ces 11,133,675 10,000,000 9 20,275,482 
Gate receipts...... 3.884.200 = 7,400,000 2.250000 
Concessions........ 500000 500.000 4,800,000 
City appropriations. 1,500,000 1,600,000 5.000) 000 
National = 1,500,000 3,400,000 3,000,000 
Foreign countries 

and colonies..... ny nm 76 


Approp. from same. 1,106,000 4,077,000 3. 7S3.0001e 
#. Of which $2,500,000 was paid by the state of Penn- 
sylvania and city of Philadelphia, leaving $8,661,611 as 
the amount paid by the exposition management. 
b. For 56 countries. 


Terraces and Interior Docking. 

The following particulars of the carpentry and 
exterior covering for terraces and interior docking 
ure taken from the specifications for that work. 
The exposition management will furnish and put in 
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Swedish Board of Roads and Waterways; Mr. F. 
Andreas Meyer, Chief Engineer of Public Works at 
Hamburg; Mr. G. Royers, Chief Engineer of Public 
Works at Antwerp; and with these will be associ- 
ated as alternates Capt. P. Laurell, Royal Swedish 


Engineer Corps; Mr. G. Franzins, Chief Engineer 
of the imperial dockyard at Kiel, and Mr. F. De- 


Winter, Chief Engineer of the Marine Department 
at Antwerp. 
WORLD'S COLUMBIAN EXPOSITION. 
Comparative Statistics. 


A report has been submitted to Congress by the 
World’s Fair Investigating Sub-Committee of the 
House Committee on Appropriations, expressing en- 
tire confidence in the success of the exposition, and 
stating that it will far exceed all previous expositions. 
The invitation to participate has been accepted by 
56 nations and colonies, which have made appropria- 
tions aggregating $3,783,900, and it is expected that 
20 other countries will be represented. Complete 
exhibits will be made by all the countries which 
promise attendance, and 26 of them will erect 
special buildings for their own displays. Of the 
United States, 30 states and territories will erect 
buildings and make special exhibits, for which $3,- 
182,500 have already been provided. It becomes 
obvious, therefore, says the report, that the expendi- 
tures of individual enterprise, of the states and ter- 
ritories, and of our own and of foreign governments, 
will reach the stupendous aggregate of not less than 


place all the piliig for the retaining walls of the 
upper terraces, for the water fronts or docks and 
for the boat landings and steps. This will include 
the piles and timber caps, the sheet piling necessary 
to retain the earth in place, and the wales and face 
plank of the water fronts or docks. The general 
form of construction of the water front walls was 
shown in our issue of April 21. All the framing tim 
ber, wales, joists, stringers, step planking, columna, 
ete., must be of sound common white or Norway 
pine, thoroughly seasoned and free from knots, 
shakes, rot, sap angles and other defects, and must 
be carefully dressed on all exposed edges. The 
joints of all framing must be cut and fitted close and 
accurately. Nails and spikes must be clean cut steel 
or wire nails or spikes of the standard sizes. In 
general, the milling will be as follows: 2-in. plank 
blind nailed, 20d., 4 ins.; 2-in. plank full nailed, 
“Od., 4% ins.; 2-in. bridging or bracing and 1-in. 
rough bracing or sheathing, 10d., 3 ins.; %-in. lum- 
ber, 8d., 244 in. brads. The top rail and base of 
balustrades must be bored to receive the core of the 
cement balusters. There will be steps from the up- 
per to the lower terraces at certain places. At each 
landing a float is to be built of strong wooden 
frames and 2-in. plank, calked with oakum and made 
water tight. All steps and exposed sheathing will 
be of 2-in dressed white pine planed, and the treads 
will be matched. 

The contractor for cement work will form a 
ground work for all the solid cement steps, pedes- 
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$30,000,000 for exposition purposes. The commit- 
tee makes an estimate of income and expenditures 
to the time of opening, May 1, 1895, ag follows: ex- 
penditures, $15,546,000; income, $10,763,180; defi 
ciency, $4,782,820. The total estimate for the ex- 
position is as follows: income, 
ceipts, $12,250,000; concessions, $4,800,000; sub 
scriptions, $5,044,500; Chicago city bonds, $5,000,- 
000; expenditures, $]9,319,088. An appropriation 


tals, etc., of concrete composed of clean, screened 
1\4 in. broken stone, and first quality fresh English or 
German Portland cement in the proportions of one 
measure of cement to four measures of stone. All 
the surfaces to be well tamped and leveled, filling up 
all interstices, and all surfaces then covered with 1: 
ins. of first quality fresh English or German Portland 
cement and clean sharp sand in the proportions of one 
part of cement to two parts of sand, All surfaces 
are to be formed to the outline shown on the draw 
ings, and troweled or molded hard and smooth. The 
lower part of all retaining walls, not less than S ins 
in width, will be covered with the cement as speci 
fied for the finish of steps. All other work, includ 
ing the turned balusters, covering of caps, posts, re 
taining walls, ete., of railing and balustrades, the 
covering of pedestals, ete., is to be of plaster com 
position of sufficient strength and stiffness to span 
the distances required by the framing of the wood 
work, and of sufficient durability to resist the effects 
of the atmosphere and the strains to which it will be 
subjected in use. All models for ornamental mold 
ings and relief work will be furnished by the man 
agement. All moldings must be made with an even 
surface and true profile, the connections between 
the different sections must be made evenly and fitted 
closely together, and after the work is in place all 
joints, crevices, ete., must be filled solid with the 
same material, so that the whole work when com 
pleted will be a perfect representation of cut stone 
surfaces. After the surfaces have been covered 
with a plaster composition and all the joints pointed 
and filled up, the whole surface must be painted 
with some liquid paint guaranteed not to crack, Dlis 
ter, flake or absorb moisture, the color to be s¢ 
lected by the Chief of Construction. 


Exhibition of Models of Patents. 
The following general letter to inventors and mau 
ufacturers of the United States has been issued by 
Mr. W. E. Simonds, Commissioner of Patents 


It is the intention of the Patent Office to make at the 
World's Columbian Exposition at Chicago in 1893 an 
exhibit which will show that great advance in the sev 
tral arts which is due, in large measure, to the en 
cotragement and support afforded by our patent sys 
tem. This exhibit is to consist of models of patented 
inventions, which will be carefully selected, to show 
us far as is possible the Inception of each art, the 
stages through which the art has advanced, and the 
final development reached at the present time, This 
display of typical inventions, embodied in conerete 
form and properly arranged, will, it is believed, con 
stitute a grand historical exhibit of the progress of the 
useful arts and one which will be of great interest, 
not only to inventors and manufacturers, but the public 
generally. 

The office collection of models has been seriously im 
paired by fire, and is further incomplete by reason of 
the fact that models have not generally been required 
or received during the last ten years. The office is not 
therefore, in possession of the models of many valuabl 
inventions which might properly be included {fn such an 
exhibit, and without which, indeed, the exhibit would 
be incomplete. The limited appropriation for this ex 
hibit will not permit the office to make such models 
An urgent appeal is therefore made to all inventors 
and manufacturers to come to the assistance of the 
office in this matter, either by loans of models already 
built or by the construction of such models not in the 
possession of the office as should properly be placed in 
such a collection. Of course, where models are loaned 
to the office all proper credit will be given both in 
labels and catalogues to the parties by whom the loans 
are made, and such disposition will be made of the 
models after the close of the exhibit as the owners 
shall direct. Many inventors and manufacturers have 
already indicated a willingness to co-operate with the 
office in this matter. and it is confidently expected that 
such a response will be made to this general appeal 
as will assure the unparalleled success of this attemp! 
to graphically and concretely show the development 
of American invention. 


The Patent Office unfortunately does not possess 
a complete set of models, as few models have beeu 
required or filed since 1880, and the fire of IS77 de 
stroyed many of the older ones and seriously injured 
some of the most important parts of the collection. 
It is expected that 3,000 or 4,000 models will be ex 
hibited in the 6,000 sq. ft. of floor space allotted te 
this purpose. The collection and arrangement of 
this exhibit is in charge of Mr. James Q. Rice, U.S 
Patent Office, Washington, D. C. 


Intramural Transportation. 


The contract for building and operating the in 
tramural railway has been awarded to the Western 
Dummy & Railway Co., the contract requiring the 
company to pay the exposition management a cer 
tain percentage of the gross earnings of therroad. 
It is said that this amount will be 20 or 25 per eent 
‘The route will be practically as shown on the map 
in our issue of Jan. 16, but with some alterations. 
The line will be a double track elevated structure, 
about 544 miles long, operated by electricity, with 
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frequent trains stopping at stations at intervals of 
about 1,000 feet. The Thomson-Houston Electric 
Co. is at the back of the enterprise. The cost of 
construction and equipment is estimated at $450,000 
to $600,000. The fare will probably be 5 cents. 
The Western Dummy & Railway Co. has a capital 
stock of $500,000. Its proposition was to run trains 
of four cars, including the motor, with a capacity of 
320 passengers, but a greater capacity has been re- 
quired by the management. There were a number 
of proposals for the contract. Holmes & Adams 
proposed to build a narrow gage electric road with 
the Decauville system of track and to pay the man- 
agement a percentage of its gross receipts varying 
from 10% on $500,000 to 331-3% on $1,000,000; 
fare to be 5 cents. The Chicago Elevated Electric 
Ry. Co. offered to pay 1 ct. per fare or 50% of its 
gross receipts. 

For transportation on the lagoon and canals sev- 
eral proposals were made for naphtha, steam and 
electric launches. No contract was awarded, but a 
proposition was made by the management and ac- 
cepted by the bidders, providing that each bidder 
shall submit a specimen launch equipped with ma- 
chinery, for actual test. The bidders are now build- 
ing the full sized launches upon which their bids 
were based. The sliding railway will carry passen- 
gers along the entire length of the Midway Plais- 
ance, having one track for through trains and one 
for trains stopping at three intermediate stations. 
The Standard Fireless Engine Co., of Chicago, has 
a contract te build and operate a short trial or ex- 
hibition line at the south end of the park, but this 
is not calculated to furnish transportation for the 
convenience of visitors, although passengers will be 
carried, The company’s system consists of the Me 
Mahon ammonia motor, 
engine are 


in which the pistons of the 
driven by ammonia gas, 
which is turned into a tank and absorbed by the 
water. Other particulars of intramural railways 
were given in our issue of Jan. 16. It is also pro- 
posed to award a contract for the operation of car- 
riages and vehicles in the park, and a cheap and 
efficient service of carriages will be a very desira- 
ble addition to the transportation facilities, as the 
vast extent of the grounds will make it very tire- 
some walking from place to place, and the elevated 
railway will not meet all requirements. Other 
methods of transportation, by electric, steam, and 
other cars, might well be provided, and need not be 
run at such speed as to be at all dangerous. In 
our issue of Jan. 30 we referred to the insuffi- 
ciency of the transit facilities at the Paris exposi- 
tion, owing partly to the unexpected traffic, and it 
is to be hoped that the authorities having this mat- 
ter in charge will make ample provision for the in- 
tramural transportation, as any discomfort and in- 
convenience from insufficient accommodation will 
greatly detract from the success of the exposition. 
There is certainly a great deal of space to be 
covered, affording ample room for lines for exhibi- 
tion and passenger accommodation. 


the exhaust of 


Electric Lighting. 

The contract for furnishing the incandescent elec- 
trie lighting plant has been awarded to the West- 
inghouse Electric & Manufacturing Co., of Pitts- 
burg, Pa., at $399,000 for 92,622 lamps, or about 
$4.30 per lamp, using the alternating current sys- 
tem. The original bid of a combination of the Edi- 
son, Thomson-Houston and other electric companies 
was $18.50 per lamp, or $1,713,507, which was re- 
jected as being entirely too high, owing to the ab- 
sence of competition. An outside company bid $5.45 
per lamp, showing that the other bid was too high, 
and this led to new bids being advertised for, which 
resulted in the award as noted above. A similar 
combination bid of $38.50 per lamp was made for 
the are lighting plant, but here again it was de- 
feated owing to an outside bid, and it was proposed 
to invite bids from foreign companies. Eventually 
contracts at $20 per lamp were let to the Thomson- 
Houston and allied companies and the Western 
Electric Co. for 3,500 lamps, and to the-Standard 
Electric Light Co., of Chicago, for 1,000 lamps. 
Foreign companies have been invited to furnish the 
balance of the lamps at the same price, and Mr. 
Sargent, the Electrical Engineer, made a trip to 
Europe to confer with the leading companies. The 
specifications for are and incandescent lighting were 
given in our issue of March 12. 
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FUEL GAS PRODUCTION. 


Mr. Arthur Kitson, inventor of a new and com- 
pact plant for producing what he calls “semi-water 
gas,” recently read a paper before the Franklin 
Institute,* reviewing the whole question of fuel 
gas production. He compares the three forms of 
fuel gas known as “producer gas,” “semi-water 
gas,” and “ water gas,” the comparative chemical 
composition of which is graphically shown in the 
three accompanying diagrams. 

Ordinary illuminating ges, while differing widely 
in composition, lies ordinarily between the limits 
below, with which we contrast the chemical com- 
position of the fuel gases, as shown in the diagram. 





Semi- 
City ill. gas. Producer. water. 
Hydrogen. H..... 28. to 46.0 2.8 14. 
Carb. oxide, CO.. 7. to 7.5 33. 3 27.2 
Nitrogen, N...... 0.4to 0.5 63.4 53.3 
Carb. acid, CO2.. 9.1to 0.6 0.5 5.5 
Lt. carb. hyd.... 50. to 40. ‘eces oT eeees 
Condenrsible hy- 

drocarbons..... eS i ig ag eee 
Other ingredients — Ree eee So See eae 
| epee 100. 0 to 100.0 100.0 100.0 


Pure water gas, as shown in the diagrams below, 
is composed of nearly equal parts of hydrogen and 
carbonic oxide, with an ineonsiderable admixture of 
nitrogen and carbonic acid. 





Diagrams fShowing Comparative Volumes of the Various 
Constituents of Producer Gas (Fig. 1), Semi-Water 
Gas (Fig. 2) and Water Gas (Fig. 3) from Anthracite. 


Producer gas and a form of semi-water gas were 
the earliest forms of fuel gas, and were-invented 
and first produced in France in 1841. Producer gas 
was produced by the partial combustion of carbon 
by foreing a limited quantity of air through a fur- 
nace containing solid fuel in a state of combustion; 
the semi-water gas, by forcing a mixture of air and 
steam through in the same way. In pure water gus, 
only enough air is supplied to maintain the tem- 
perature of combustion. 


Twenty years later the Siemens regenerative furnace 
was introduced, and the startling results achieved by 
its inventor in metallurgical work rapidly opened a 
wide ficld for the use of fuel gas in the iron and steel 
industries. It was demonstrated that 7 cwt. of coal 
would do the same work that had hitherto been per- 
fermed with a consumption of at least 40 cwt. of coke 
in heating one ton cf iron to welding heat; and 12 cwt. 
of coal replaced 60 cwt. in melting one ton of steel by 
means of this gas furnace. The success of fuel gas 
for metallurgical work was at once assured. 

Until the supply of natural gas,in Pittsburg had 
created a demand among domestic consumers for this 
desirable addition to modern household conveniences, 
there had been scarcely any attempt to provide pri- 
vate dwellings with ary other than illuminating gas. 
It is true that some attempt was made in Germany to 
introduce a heating gas, and that as long ayo as 1862 
a company was formed in Birmingham, England, to 
supply that city with fuel gas at a cost of 12 cts. per 
M. cu. ft. This bill was aciually presented to Parlia- 
ment, but thrown out in Committee of the House of 
Lords, because their lordships thought that if the 
scheme was as good as represented by its promoters, 
existing gas companies would gladly engage therein, 
It is needless to say that the existing gas companies, 
already possessing the lighting monopoly of cities, did 
not care to undertake any experiments nor embark in 
fresh schemes, and it was reserved for an individual 
25 years later to put the first fuel gas plant in opera- 
tion for domestic purposes. In this country progress 
has been more rapid, owing, undoubtedly, to the pres- 
ence of natural gas. 


‘The ordinary city gas is an excellent fuel gas, es- 
cept for its cost, but that objection, of course, is 
fatal to its use for heating g purposes on any large 


*Jovr. Frank. Inst., Dec., 1891, p. 4 p. 424. 
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scale, even were its price considerably reduced from 
present rates. 

The heat in a ton of ordinarily good coal is perhaps 
29,000,000 h. u., of which, however, hardly mor: 
than one-sixth, or say 5,000,000 h. u., is utilized f, 
ordinary domestic uses. Of a gas, from one-third +. 
one-half of the total heat is readily utilizable, s. 
that, if we get in a gas from one-half to one-thir: 
of the total heat of the coal from which it is mack 
we are getting as much useful heat from it as from 
the coal. 

Producer gas contains only about 35 per cent. of 
combustible gases, the great bulk of it being nitry 
gen. If the air consisted of oxygen only, the gas 
would be practically all carbonic oxide, and fro 
2,240 Ibs. of anthracite, 4,666 lbs., or nearly 60,000 
cu. ft. of gas would be produced, containing 20,200, 
000 h. u. of the 29,000,000 h. u. in the coal, or over 
two-thirds. As pure oxygen cannot be had, pro- 
ducer gas, can only be used to advantage whe 
burned on the spot, as in the Siemens furnace, sv 
as to utilize the heat produced in making it. The 
advantages of the water gas process are thus de- 
scribed: 

By injecting a mixture of steam and air, we require 
less air than where it is used alone, since the steam pro- 
vides a certain quantity of the oxygen necessary to 
convert the carbon into carbon monoxide. The air main- 
tains the furnace temperature essential for decompos- 
ing the steam in the presence of the red-hot coal; the 
oxygen of the steam unites with the coal to form car- 
bon monoxide (CO), and the hydrogen remains free. 
The use of steam thus affords an enormous advantage. 
Instead of free nitrogen, We get free hydrogen, which 
is not only a highly heating and combustible gas, but 
exceedingly light, and confers low specific gravity to 
the gaseous products with which it is associated—a 
feature of considerable advantage where the gases 
have to be carried some distance before burning. Of 
course, the use of steam entails a consumption of the 
heat energy of the furnace, and it becomes a rather 
nice point so to proportion the steam and air that the 
fuel can maintain sufficient heat to carry on the chemi- 
cal transformation of the steam to combustible gases, 
and reduce, at the same time, the quantity of air to 
a minimum, The less the amount of air used, the less 
the proportion of inert nitrogen in our fuel gas—a 
point to be aimed at; and the greater the proportion 
of steam, the greater will be the heating power of our 
gas, providing always the requisite furnace heat be 
maintained to decompose the steam effectively. 

If we ascertain the heat generated in the furnace 
and that expended in effecting the chemical trans- 
formation of a given weight of steam into combustible 
gases, the furnace temperature can be known, and this 
will guide us in determining what amount of steam 
may be used with success. 

Having given the following data, let us calculate 
the heat production with 800 lbs. steam, supplied from 
a boiler at 300 degrees F.; 2,240 lbs, anthracite or 
coke, containing 240 Ibs. ash; 10,013 Ibs. of air. We 
will allow for a loss of 20 per cent. of steam that will, 
in all probability, escape decomposition in the furnace; 
also 10 per cent. of carbon burned to CO,. 


BT.U 
1,800 Ibs. of carbon burned to CO = 1,500 4,400 = 7,920,000 
200 Ibs. of carbon vurnea to CO, = x0 x 11,500 = 2,900,000 
Heat carried in by steam, 800 x 300° x GB S425 = 114,006 
"10,934,000 


The heat expended, allowing 20 per cent. of steam 
as wasted, in escaping through furnace without under- 
going decomposition, is: 


B.T.U. 
160 Ibs. heated from 300° F. to (say) 1,300° F. 
Oe Oe Se SI cin cpp conn to vain tenet apeesens 76,000 
Conversion of 640 ibs. of steam at 300° ir 
i. ti Gh phic chae cadenn saa tgeiiis: 4 ives = 3 832,290 
Albw 10% loss in furnace »y radiation, etc...... = 1, 93,100 
5,001,690 


Then, 10,934,009 — 5,001,690 = 5,932,310 h. u. contained in 
the furnace. 


Our furnace heat is determined as follows: 


GG eos civcccsces ccavbveyasetes = 732lbs. x 0.2164= 158.4 
COD said cd SSCS wid od adit .. = 4,194 Ibs. x 0.248 = 1,040.2 
vin cnadenaseon Bd aaa haath +. . = 7,660 Ibs. x 0.244 = 1,869.0 
BBs ss Cicddedpeanveevuseasnn nieess = TLAL Ibs. <x 34016 = 211.8 
12,067.11 - 3,309.4 
319.4 
The average specific heat is enti = .261 and the 
5,932,310 
average furnace heat —— = 1,806° F. 


19,657.11 x .261 
The rroportion of gases by volume will be as follows: 


Combustible, bout 3y. 
Non-combustible, 61¢. 





Now, this temperature is much higher than is neces- 
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ecom og steam, and shows that our propor- 
<a 2 Seer ae is too small for economical work. We 
may, therefore, increase the weight of steam witb ad- 
vantage. Let us increase the weight of steam one-third, 
making it 1,200 Ibs. We obtain then as the heat produced, 
10,991,000 h. u.; as the heat expended, 6,939,200 h. u., leave 
ing 4,054,800 b. u. in the furnace. 

Then to ascertain the furnace temperature: 


he or MER MOE onsneys-...20..ccsusebe = 158,621 
Ce = ait tbe. x 0.2479... 2: Paid o ah ak = 1,040,212 
Se apy MEE UIE coccvccc--s..ccsscceqeas = 1.644.560 
H = 10008 Ibe. X $4046..........0.00.cc0ceee ee = "362.644 

11,773.66 3,208,087 


Then the average specific heat determined as above be- 
comes 0.272, and the average furnace heat 1,280° F. 
The amounts of the gaseous products by volume in this 





case are: 
Combustible, 44% eae aa scat “ ne 
Non-combustible, 565 CUs- parade sressernens ~ > 
"764,500 eu. ft. 
The total heat units are as follows: 
= 2 re a0 
Go = Missle: x £825....0ccscccccc. SONI S asad 
Total (151 h. u. per cu. ft.)......-- ce eeeeee seer ees 24,751,970 
This is nearly one-half the value of uncarbureted 


water gas. 

Are these results the best attainable? I think not. 
In a properly constructed furnace we ought to be able 
to obtain and maintain 50 per cent. of combustible 
gases from the total products. With care we can work 
at a lower temperature than that last obtained, be- 
eause experience shows that the gases do not leave at 
furnace heat. 


Of course, these calculations are based on theoreti- 
cally perfect combustion, and no excess of air has been 


allowed. 

Under the best conditions it is possible to decom- 
pose 1,500 Ibs. of steam to every ton of coal, providing 
the steam is furnished from an independent source, 
and to obtain approximately the following results: 


Wt. Ibs. oy my Heat units. 





Combustible Hydrogen. .... 1,666 ,800 10,333,202 

~ Carb. oxide... 4,194 53,700 158,130,050 
Non-combustible Nitrogen.. 5,179 65,500 - 
- Carb. acid 733 6,000 _ 

10,272 155,000 28,472,342 


This equals nearly 54 per cent. combustible products 
and gives 183 h. u. per cu. ft. Can this quality be 
generated ccntinuously? Experience shows that it can, 
providing the steam and air are supplied at a sufli- 
ciently high temperature. With steam furnished from 
a separate boiler, at (say) 500 degrees F., no difficulty 
will be found in producing this quality of gas. 

There is still the fuel requisite for supplying, the 
steam to be calculated and allowed for in these re- 
sults. To produce 1,500 Ibs. of steam from water at 
atmospheric temperature and raise it to 500 degrees 
would necessitate a consumption of from 1-8 to 1-4-ton 
of coal; so that our results are reduced to 130,000 cu. 
ft. of gas, containing 183 h. u. to the foot, or 23,500,- 
000 h. u. to the ton of coal. 

The question naturally arises whether it is possible 
to generate the steam in the same furnace and still 
maintain the quality of gas. 

To do this we have only the waste heat of the fur- 
nace, i. e., the sensible heat carried off by the gaseous 
products, and that radiated through the brickwork, 
to work with, since we cannot lower the temperature 
of the furnace without seriously affecting the quality 
of the gas. As shown, we need 2,500,000 h. u. 

Suppose the gases leave the generator at 500 degrees 
F. above the atmosphere. There are 10,250 Ibs. by 600 
degrees by .272 equals 1,660,000 h. u., carried away 
by the gaseous products from one ton of fuel, and 
allowing 10 per cent. loss for radiation, etc., 1,090,v00, 
making a total of about 2,750,000 h. u. 

If it were practicable to utilize entirely this waste 
heat in producing and superheating the steam, the per- 
fection of the gasification of coal would be reached, 
for there would be contained in the combustion of the 
gases 95 per cent. of the heat units .contained in the 
coal itself. By placing a superheuter in the take-off 
pipe, and a superheating coil in the brickwork, a con- 
siderable amount of this waste heat becomes available. 

Allowing for all contingencies, I believe it is possible 
to obtain from 2,240 lbs. of anthracite from 150,000 to 
160,000 cu. ft. of semi-water gas averaging 165 bh. u. 
to the foot, which will contain 25,000,000 h. u. of po- 
tential heat, or about 83 per cent. of the heat energy 
of the coal itself. This system offers, in my judgment, 
the best solution of the fuel gas question. The cost of 
its production is trifling, and the labor attached to its 
manufacture (usually a considerable element in the cost 
of gas) very slight. 

With coal at $3 per ton, its cost of production should 
not exceed 2 1-2 cts. per M. cu. ft. In other words, we 
obtain 1,000,000 h. u. at a cost of 15 cts. At the 
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present price of Philadelphia city gas, this same quan- 
tity of heat costs $2.30. 


An objection urged against the use of semi-water 
gas of this quality is the large size of distribution 
pipes required to supply a given quantity of heat. 
This is with reason classed as a minor objection, 
and water gas proper is then thus described and 
commented on: 


Water gas, made by what is known as the alternate 
method, consisting in alternating the steam and air 
blast, will furnish under best conditions not more than 
40,000 cu. ft. of gas, containing 300 h. u. per ft., a total 
of 12,000,000 to the ton of coal. It is composed of car- 
bon monoxide and hydrogen, almost entirely. The pro- 
ducer gas—that given off in blasting the furnace with 
air—is of too little heating value to convey long dis- 
tances, and must be burned in large quantities to be 
effective. It is advantageous to burn this under the 
boilers for furnishing steam. 

The thermal intensity of water gas is very high, 
while its calorific value is less than half that of coal 
gas. Its success as a fuel depends solely on one point, 
the cost of distribution. It can be produced cheaply 
enough to warrant its introduction, but, unfortunately, 
the expense incurred in getting it from the holder to 
the consumer is generally greater than that of manu- 
facturing and putting it into the holder. It is already 
in use for fuel in several cities, and is sold at 40 and 
50 cts. per M. ft. Fifty cts. is too much. Coal gas at 
$1.25—the price charged in New York City—is just as 
cheap for ordinary domestic purposes. To compete suc- 
cessfully with coal, water gas containing 300 h. u. to 
the foot should be sold at 20 cts. per M., at which price 





there will be no difficulty in selling all that a company 
can produce in every city, except where natural gas 
is already supplied. 

To recapitulate: Of the three methods for converting 
coal into gas for fuel, viz. by natural or forced draft 
without steam, by forced draft with steam, and by 
steam and air alternately—resulting in the generation of 
producer gas, semi-water gas and water gas, respective- 
ly—semi-water gas contains 80 to 85 per cent. of the 
heating value of coal, and is the cheapest gas, if sup- 
plied within a reasonable distance from the place of 
production. 

Producer gas must be burned hot as it issues from 
the producer, to be advantageous. Water gas contains 
only about 40 per cent. of the heating value of the coal 
from which it is produced, and is the most expensive 
of the three systems. 

Not the least of the advantages which semi-water 
gas, or “‘steam-jet’’ producer gas, as it is sometimes 
called, possesses over water or coal gas, is the ease 
and simplicity of its production. It can be made in a 
furnace not much larger than some that are in use for 
heating dwellings, it requires no storage, is automatic 
in its production, and can be made in quantities vary- 
ing from 500 cu. ft. to an indefinite quantity per hour. 

The anthor then describes the apparatus which he 
has designed for manufacturing semi-water gas, and 
which fas been used for some time to supply fucl 


for running a gas engine driving an electric light 
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dynamo. The producer is shown in the accompauy- 
ing engraving, occupying 10 sq. ft. and standing 8 
ft. high from floor to top of hopper. ‘This producer 
will furnish 1,500 cu. ft. of gas per hour, with a 
coal consumption of 18 to 24 lbs. of coal. ‘The outer 
sheet is lined with firebrick, leaving within a 21-in. 
by 3 ft. G-in. fire space. The interior details would 
require too much space to describe. 

The author goes on to state that with semi-water 
gas in Korting gas engines of from 2 to 18 HP. he 
has found no difficulty in developing 1 brake HP. 
from S85 cu. ft. of gas, equivalent to 1 1-4 Ibs. of 
coal per HP. hour. A well known firm in Manches- 
ter, England, is stated to have supplied its works 
with power for years by means of gas producers.and 
gas engines at a cost not exceeding 1.75 lbs. of coal 
per HP. hour. A recent test of an Atkinson engine 
gave 1.11 lbs. per HP. hour. With illuminating gas 
a consumption of 25 to 30 cu. ft. per brake HP. 
hour suffices, which is equivalent to a consumption 
of 15,000 to 18,000 h. u. A 50-HP. steam plant of 
approved pattern will consume some 45,000 h. u. 
per HP., which means only 7 per cent. efficiency. 

For the gas plant an etliciency of 80 to 85 per 
cent. is claimed for the producer, and 18 to 22 per 
cent. for the engine, and absolute etliciency of 14.5 
to 19 per cent. for the entire plant. It is not un- 
reasonably claimed that there is a wide field for 
such power. To avoid the loss by distribution the 
author states that each block of city buildings might 
have its own gas works and electric light station to 
supply both light and heat. He states that he is 
about making an experiment of this kind in a New 
York city block. 


THE ENGINEERING SCHOOLS OF THB 
UNITED STATES. 
X. 
(These papers will be republished in book form, and 


ccrrections or proper additions are solicited, and can be 
made at any time.) 


We have now sketched the early history of the 
West Point Military Academy, Rensselaer Polytech- 
nic Institute, Lawrence Scientific School, Sheffield 
Scientific School, Union College School of Civil En- 
gineering and (in part) the University of Michigan 
Engineering Department. While it is no part of our 
plan to sketch the history of all the other schools 
with equal care, a few notes as to each seem called 
for, and special circumstances seem to make it ad- 
visable to give a somewhat extended sketch of the 
rapid rise to a prominence of two of the later schovis, 
the Massachusetts Institute of Technology and Sib- 
ley College, of Cornell University. 

One school which was founded among the very 
earliest, and which perhaps should have been sooner 
mentioned, is the Chandler “‘ School of Science and 
the Arts” of Dartmouth College. This scheol was 
founded as early as 1851, in acceptance of a bequest 
from Mr. Abiel Chandler, of Boston, Mass., and 
Walpole, N. H., for “a permanent department of 
instruction in the practical and useful arts of life,” 
specifying especially mechanical and civil engineer- 
ing, carpentry, masonry, architecture, drawing and 
modern languages, “‘ together with bookkeeping and 
such other branches of knowledge as may best quali- 
fy young persons for active life.” The gift was 
coupled with the condition that there should be no 
higher requirements for admission than are taught 
in the “ common schools of New England,” but this 
has been interpreted to cover ordinary high-school 
courses, so that the requirements are about as high 
as the average; besides which, Dartmouth enjoys 
the advantage of having a post-graduate “ Thayer 
Scheol of Civil Engineering,” for which a very high 
standard of admission is required, in accordance with 
specific requirements of its founder, the late Brevet 
Brigadier General Sylvanus Thayer, U. S. A., who 
was graduated from Dartmouth College in 1807 and 
afterward became a distinguished officer in the 
Corps of Engineers. His reorganization of the U. 
S. Military Academy, from 1817 to 1833, which 
gave that institution its world-wide fame and gained 
for him the affectionate title of “ Father of the Mili- 
tary Academy,” we have already sketched. Fore- 
seeing the coming demand for a high order of .tech- 
nical education, especially for the training of civil 
engineers, he gave to the trustees of Dartmouth Col- 
lege, in 1867, a fund, which he soon afterward in- 
creased to nominally $70,000, under stringent con- 
ditions. The requirements for admission were to be 
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very high, including, besides the branches taught in 
the common schools, algebra, geometry and mensu- 
ration, trigonometry, compass surveying, descriptive 
geometry and geometrical drawing, analytical geom- 
etry, differential and integral calculus, elemen- 
tary mechanics, a full course of elementary physics, 
elements of inorganic chemistry, meteorology and 
physical astronomy. To these bookkeeping has 
since been added. These requirements are specified 
considerable length in a “ Program” of some 
200 octavo pages, which is sent to applicants as a 
guide in preparation. This necessarily makes the 
school a “post-graduate” one. The conditions of the 
gift have also restricted its scope to the branches of 
“civil engineering” exclusively. Under these circum- 
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FIG, 1. 


stances the number of students is limited to a few 
picked men, and the high standard has secured 
students of more than usual maturity—the average 
age being above 23 years at the time of admission. 
Of the entire number admitted about 46 per cent. 
are graduates of scientific courses in two colleges, 
per cent. are graduates of classical courses in 
three colleges, and 27 per cent. have made special 
preparation by partial courses. 


“About 20% had previous employment in civil engi- 
neering, amounting in some cases to several seasons. Of 
these admitted, less than 3% could not continue for 
lack of ability, and 16% entered upon professional em- 
ployment after taking only half of the course, in most 
eases from lack of means to continue. Out of the en- 
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GENERAL ELEVATION OF THE KENTUCKY RIVER BRIDGE AT 
MASSILLON BRIDGE CO. AND THE SCHULTZ BRIDGE CO., CONTRACTORS. 





ihin=e— i= 
"11g Line to Engine ans 


- 26° ME —onspie 


_Migh Water, Feo.1890_E1 220 _ 


— 4 Jan 892 EF). 203, __ 


are engaged in railroad, hydraulic and mining engineer- 
ing. Five are professors of civil engineering, five are 
in various lines of business, one is in the ministry, one 
is astronomer at the U. S. Naval Observatory, one is 
professor in the Signal Service, five are deceased.’’ 

The course of study and practice extends through 
two years, under the direction of the senior professor 
and one associate, who give their time exclusively 
to this work. The Thayer Post-Graduate School has 
not been, and perhaps never will be, a large one, as 
it is somewhat removed from the great centers of 
engineering activity, but its graduates show a high 
average of success in their subsequent records. 

The Chandler School has always conferred the de- 
gree of B. S. only upon all its graduates, the first of 
whom were graduated in 1854, but it distinguishes 
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between its engineering and other graduates. Out 
of 348 graduates up to and including the class of 
1886, 165 only had taken the engineering course, 
and are shown in the tables which are to follow. 

There is, in addition, still a third scientific school, 
a “‘New Hampshire College of Agriculture and the 
Mechanic Arts” connected with the school, and 
these three departments have each one or more pro- 
fessors of civil engineering, or four in all between 
them, to teach a very small number of students in 
the aggregate. 

It is perhaps unfortunate for the college that these 
three schools cannot unite their forces and endow- 
ments, striking an average between their very high 
and pretty low requirements and having a common 
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tire number of graduates and non-graduates 88% have 
gone immediately into the practice of civil engineering, 
and the rest into teaching, astronomical work, mete- 
orology and manufacturing. At present 68% are ac- 
tively engaged in civil engineering. Of these, 24% are 
employed in the designing and construction of bridges, 
two being at the head of the bridge departments of 
important railway systems, and four the designing en- 
gineers for well-known bridge companies; 12% are in 
private practice, under their own names, and the others 


faculty; but this could only be done by breaking the 
letter to fulfill the spirit and intent of the deeds of 
gift, and would require legislative authority. 

Could this be done, however, it should result in a 
very strong institution, especially if it retained as its 
motto these golden words from the catalogue of the 
Thayer school, which we could wish that every en- 
gineering school would adopt and make prominent: 


‘Those who desire to study civil engineering are the complete list, i 


Vhs 


strongly urged to take a full collegiate course, eth: 
on a “classical” or a “scientific’’ basis. In addition to th. 
krowl ige of the special p eect subjects aboy. 

named, the student will thus obtain a broad and libera) 
ieceanis which, in civil engineering, as in other 
sicns, constitutes a preparation of the highest v. 

It does, indeed. The graduate who knows a 
but engineering, and has no smattering of letters 
and of general culture to aid him, has an up-hil| 
road before him. 

The University of Michigan engineering depart- 
ment might, in a certain sense, be said to be the 
first one ever created in this country. In the Aci 
of Legislature of the State, dated March 18, 1837, 
“To provide for the organization and government of 
the University of Michigan,” Section 8 reads: ‘The 
University shall consist of three departments; 


_— 


ipa MT ceca he Apemnecenpicie 
XIATX A xii “i . t * * re -- 75pans@ 30 = 210" on J 
7 oa y V7 SI NIA IT TZ x SK yy 
a: = a ae gaa es 
MY 11407 
Up, NALS Yi fg fy y da , 


l. & B. R. R. JOHN H, PEARSON, CHIEF ENGINEER. THE 





1. The department of literature, science, and the 
arts; 2. The department of law; 3. The department 
of medicine. In the several departments there shall 
be established the following professorships .... . 
one of civil engineering and architecture.” In date 
of first graduates, however, the University of Michi- 
gan stands as the sixth engineering school. 

In 1852-3 civil engineering is mentioned as a 
study. In November, 1853, Mr. Alexander Win- 
chell was appointed professor of physics and c‘vil 
engineering. In 1855, Mr. W. G. Peck, a graduate 
of West Point, at the head of the class of 1844, was 
made professor of civil engineering. Prof. Peck re- 
signed in 1857, and was succeeded by De Volson 
Wood, first as assistant professor and afterwards as 
professor, in 1859. Prof. Wood resigned in 1872, 
to accept an appointment at the Stevens Institute 
of Technology, and was succeeded by Prof. Chas. 
EK. Greene. In 1857 six scientific students are noted 
as studying civil engineering in their senior year; 
but it was not until Dec. 22, 1858, that a civil engin- 
eering course was added by Board of Regents to the 
curriculum, and the degree of C. E. authorized. 
The first degrees (two in number) were conferred m 
1860.° The degree was changed later to B. S. 
1882) following a recommendation made by Prof. 
Greene in 1879; and “C. E.” was made an advanced 
degree, given after further study and responsible pro- 
fessional work for one year. 

Profs. Peck and Wood, with Prof. Trowbridge, 
who was for a short time with Prof. Peck, must 
have organized the department well, as the school 
early obtained, “and has ever since retained, a high 
rank among engineering schools. 

The Polytechnic Institute of Brooklyn, which was 
the seventh engineering school to get into working 
order, has always been an institution of local rather 
than national fame, and of the academic rather than 
the collegiate type. Since its reorganization in 1889, 


’ however, it has-assumed a full collegiate organiza- 


tion, and before that time it had an excellent 
standing as a school of science, since its first scien- 
tific graduates appeared in 1889. Its course be- 
fore 1889, however, was not fairly comparable in 
thoroughness with that of the more prominent en- 
gineering schools. Since that date it has been much 
strengthened and now compares favorably with the 
average. The institute was first founded in 1854 
as a “Collegiate and Polytechnic Institute,” but the 
word “Collegiate” has been dropped out, though 
elussical studies are still pursued in the academic 
(preparatory) departirent, so far as is necessary to 
prepare students for college. 

The Pennsylvania Military Academy was the next 
school to establish a distinct course of study in er- 
gineering, but it was not then, and has not since be- 
come, an engineering school of such high standing 
and national repute as to make it needful for us to 
sketch its early history. The next engineering 
school of prominence to’ established, after the 
University of Michigan, was the Columbia College 
School of Mines. pal ninth in order of time in 
had only three -predecessors 
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among the schools which now enjoy approximately 
equal prominence, Troy, Yale and the University of 
ge oa College “School of Mines” is now 
in fact a general engineering school, though the old 
name remains the official title of the department. It 
was organized in 1863,and was the first mining school 
organized in the United States, and the first tecini- 
«al school of any kind to make instruction in min- 
ing engineering a distinctive feature, so far as we 
have learned. Prior to that date would-be mining 
engineers had to go to Germany or France for in- 
struction. In 1864 the school was first started and 
its first graduates were in 1867. It had not been 
many years in existence, however, before it began to 
be seen that its course was equally adapted for train- 
ing any kind of other engineers, except for the last 
year or two, and by gradual expansion it has now 
eight regular courses, civil, mining, sanitary and 
electrical engineering, architecture, metallurgy, chem- 
istry and geology, and the-graduates in mining engiu- 
eering are but a small percentage of the whole. lt 
needs only to add a course in mechanical engineer- 
ing and the school will cover as broad a field as any 
ether, and a broader field than most. The admir- 
able training in mechanical engineering which is 
offered at the Stevens Institute, across the North 
River, may retard this result, but it seems a toler- 
ably safe prediction that the same causes which 
have expanded the one original course into eight, 
will in the end expand the eight courses into nine. 

This school was also the first in the country to be 
established and pushed forward to success by allot- 
ments of revenue from existing foundations, without 
tender of any gifts from a founder &s an induce- 
ent, or any support from public funds. The Union 
College department of civil engineering was its oniy 
predecessor of this kind, and that has never been so 
prominent a school. As such, the school reflects 
great credit upon the wisdom and foresight of the 
college management, for it has moved steadily and 
rapidly forward, and has undoubtedly contributed 
much to the general standing of the college. The 
building which the school now occupies was erected 
in 1874 at a cost of $150,000. The approaching re- 
moval of the entire college to a new and command- 
ing site in upper New York is likely to give it an 
impetus in all its departments, and the School of 
Mines will doubtless share in the general prosperity. 

The two engineering schools next formed were the 
Massachusetts Institute of Technology and the 
Washington and Lee University in Virginia, whose 
first graduates appeared in 1868, one year after the 
first graduate from the Columbia School of Mines. 
The “M. I. T.”” assumed from the very first a lead- 
ing position among our engineering schools, and 
though it has had its ups and downs, it graduates 
to-day about twice as large a class as any other in 
the country, Sibley College at Cornell alone ex- 
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FIG. 4. HOWE TRUSS COMPLETED OVER HALF 


WATER IN RIVER. 


cepted*; and as its standard of requirements is also 
among the highest, it may fairly be called to-day 
our leading engineering school, if any one school 
can be called such. Its early history is also among 


the most interesting of all, and demands a separate 
article. 
« 

as aa wallese graduates, as an average, about two- 


many as the M. I. 
I. T. graduates in a corresponding number of separate 











ERECTING THE KENTUCKY RIVER 
BRIDGE AT IRVINE, KY. 
By John H. Pearson. * 

The bridge recently erected across the Kentucky 
River at Irvine, Ky., the general outlines of which 
are shown in Fig. 1, has a channel span of 269 ft., 
two spans of 101 ft., six spans of 100 ft., and a 
viaduct approach of 211 ft., making a total length 
of 1,282 ft. between abutments. The height of th 
structure from low water to base of rail is S7 ft., 
and the difference between high and low water is 52 
ft. There are nine piers and two abutments, besides 
the six pairs of viaduct pedestals. The masonry in 
these piers, which are considered one of the finest 
pieces of work in the state, was built by Mr. Johu 
Mitchell, of Louisville, at a cost of less than $9 per 
eu. yd., which for the class of work was exceed- 
ingly low. The lowest other bid was $11.50 per 
yd. The stone is limestone with traces of rock oil 
and is very durable. 

‘Yhe superstructure is of the best workmanshi 


Fork at the head waters of the Kentucky River, 
had its channel span washed out twice before its 
pregent bridge was made secure. For this reason the 
writer decided to use what he considers, if not an 
original scheme, a very novel but safe plan for 
crossing the channel temporarily and providing for 
the erection of the permanent span. He wishes to 
eall the attention of other engineers and bridge 
builders to the merits of this plan for use in similar 
cases, 

The span in the clear from face to face of chan 
nel piers at bottom or low water line is 2590 ft. In 
the center between the piers a substantial crib of 
12-in. timbers was erected, the crib measuring 42 ft. 
long, 17 ft. wide and 2144 ft. high. It was witheut 
a bottom and had a 90° cut-water on the up-stream 
end. This crib was filled in with loose stone for a 
depth of 11 ft. above its bottom and riprap was 
dumped around its sides and ends. It was further 
weighted with 1,000 wheat sacks filled with sand, 
which was plentiful and cheap, while stone was 
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FIG. 3. DETAILS OF TEMPORARY TRUSSING OF LOWER CHORD OF HOWE TRUSS. 


and materials. The channel span is of iron and 
steel; six of the other spans are combination wood 
and iron of the Thacher type, and there are two 
Howe truss spans and a wooden viaduct. The 
Schultz Bridge Co. of Pittsburg had the contract for 
the channel and two 101 ft. spans, and the Massillon 
Bridge Co. of Massillon, O., for the six 100-ft. 
spans. 

The Kentucky River runs between high perpen- 
dicular cliffs in a narrow gorge, and is a very 
treacherous stream to bridge in the winter months, 
on account of its sudden rises of from 30 to 50 ft. 
in 48 hours. Figs. 4 and 5 are from photographs of 
the river at high and low water. Fig. 1 shows the 


FIG. 5. 


OF CHANNEL, LOW 


contrast between the highest and lowest stages in 
the river. Besides this, the river carries a large 
amount of drift and great number of saw logs and 
rafts, while an occasional steamboat passes. It was, 
therefore, considered too great a risk to erect the 
channel span on ordinary false work, especially as 
the Kentucky Union R. R., which crosses the North 


* Chief of the Richmond, Nicholasville, 
Irvine & B. 8. 








costly and searce at the bridge site. Wheat sacks 
were used on account of being tight woven, so that 
the sand could not wash out when the sacks were 
submerged. The crib had four solid bulkheads for 
half its height and two for the other half, and two 
solid ends. 

On top of the four lower bulkheads and the lower 
half of the ends a tower was erected 40 ft. high 
above the top of the crib. It was made of 12 x 12-in. 
posts, 20 in number, 16 of which, in groups of 4, 







PERMANENT CHANNEL SPAN ERECTED ON TEMPORARY HOWE 
TRUSSES, RIVER AT 35-FT. STAGE, MARCH 25, 1892. 


were plumb and the other 4 battered in toward the 
top from each end of the crib, with an inclination of 
2 ins. per ft. The posts were all substantially 


’ braced together, and they ran down into the crib 10 


ft., where they were bolted to the two upper bulk- 
heads, the top half of the crib and the sides, making 
the crib and tower all one firm and compact struc- 
ture capable of withstanding the highest rises of the 
river, especially when further loaded with the weight 
of the two 122-ft. Howe truss spans which it car- 
ried. 

Against the channel side of each pier and securely 
fastened thereto a substantial timber frame was 
erected, consisting of four 12 x 12-in. and two 12 x 14- 
in. posts, all plumb and firmly braced, The channel 
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was thus divided into two openings of 122 ft. each, 
after taking out 15 ft. for width of tower, out to 
out. To cross these openings, two deck Howe 
trusses were provided by the Massillon Bridge Co. 
These trusses were designed to temporarily carry 
the trains as well as to form the false work for the 
erection of the permanent channel span. After its 
erection the trusses were to be removed and put up 
permanently to form two of the 100-ft. shore spans 
mentioned above. 

The novel part of the work consisted in raising 
these two 122-ft. temporary Howe truss spans with- 
out;any of the usual false work. To erect the first 
span four substantial but light brackets were 
erected, two attached to the tower and two to the 
pier. They are showa in Figs. 2 and 4. The hori- 
zontal part of each bracket consisted of two pieces of 
3 x 12-in. timber, and the inclined post or brace of 
one round timber 8 ins. diameter at small end. Each 
pair of brackets was separated one from the other 
22 1-3 ft., ec. toc. They were connected together at 
their outer ends by an 8 x 12-in. stick on which the 
Howe truss lower chords temporarily rested while 
being packed and trussed, these chords being sep- 
arated 16 1-3 fi., c. to c. The inclined braces were 
each 87 ft. long. Each pair of brackets projected 
over the stream from face of tower and pier to 
center of the 8 x 12-in. stick 29 ft., leaving an open- 
ing of 64 ft. between centers of the 8 x 12 sticks on 
the ends of the brackets. 

From the top of one pier to the top of the other 
aud over the tower two new %-in. wire ropes were 
swung 6% ft. apart and dropping down to about the 
level of the tops of the brackets. Upon these cables 
two 8x12-in. sticks were laid, driving the 64 ft. 
between the ends of the brackets into three open- 
ings of 21 1-8 ft. each. The 122-ft. span was thus 
divided into five spans—two of 29 ft. and three of 
21 1-3 ft. With the support afforded by the brack- 
ets and the cables the lower chords of the Howe 
trusses were put in place and packed; and with 
some old eye-bars an inverted queen-post truss was 
built below them, strong enough to support safely 
the weight of the Howe truss top chord and the 
intermediate bracing. 

The two lower Howe truss chords thus trussed, 
and with the permanent lateral bracing put in be- 
tween them, formed 4 complete suspension truss 
bridge of 122-ft. span, on which the remainder of 
the Howe truss was safely erected. As soon as the 
lower chords w>re thus trussed, however, the brack- 
ets and cables were no longer needed and were re- 
moved for use in the second span. In like manner, 
as soon as the first Howe truss was completed, the 
temporary truss rods were removed for use in the 
second span. 

It required one-half day to put up the brackets, one- 
half day to properly arrange the three wire ropes, and 
one and a half days to pack and truss one chord, or 
three days to pack and truss both chords. It also 
required three days to finish the remainder of the 

Howe truss span, making a total of six days to 
erect one 122-ft. span. 

As proof of the wisdom of adopting this plan of 
erection, it is only necessary to say that during the 
erection there were two freshets in the river, one of 
them a 35-ft. rise, and either of which would have 
at once taken out any ordinary post false work, al- 
though they did not in the least interfere with the 
work as it was conducted. During the erection 
over 50,000 lozs and a number of rafts, boats and 
xreat quantities of drift went past the bridge. 

At the outset of the work a %-in. wire rope was 
stretched taut across the channel opening from the 
top of one pier to the top of the other. Upon this 
rope a trolley with two 10-in. wheels was placed, 
and from it double and single 16-in. iron blocks were 
suspended with two standing lines, using 1-in. ma- 
nila rope. This traveler did all the hoisting in the 
construction of the crib, tower and spans. The 
trolley and tackle were connected in a simple man- 
ner, and the trolley was worked like a traveler car- 
riage on a horizontal boom derrick. The load was 
easily moved up or down, or in or out clear across 
the stream with very little power. 

The end shoes used in the temporary trussing of 
the lower chords are shown in Fig. 3. Each 
lower chord was made up of four pieces of 6 x i2-in. 
timber. A 4in. hole was bored entirely through the 
four pieces near the ends of the chord, and eéach 
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piece had a U shaped shoe made of 8 x 114-in. bridge 
iron with a 35 hole bored through each prong. 
These shoes straddled the ends of the chords so that 
the holes came opposite. A 35-in. pin 28 ins. long 
passed through each shoe, the four chord pieces and 
the two suspension eye-bars, making a very secure 
end connection. 

The work of erecting the bridge was begun on 
Dec. 1, 1891, and a train of passenger cars had to be 
run across the river into the town of Irvine before 
Feb. 28, 1892, or the railroad company would forfeit 
one-half of the Estill County subscription of $100,- 
000. From Dec. 1 to Feb. 28 is a very short time 
to finish a bridge of this magnitude; but if the work 
was so far finished as to permit a train to use it by 
the time designated, even though it ran over false 
work, the subscription would be earned. 

It was, therefore, decided to use strong false work 
so that it would safely carry a train, and for this 
reason the two Howe trusses were erected, other- 
wise the two suspension trusses without the top 
chords and the web members would have been 
amply strong to have supported the permanent chan- 
nel span upon during erection, and the Howe trusses 
could have been erected in their permanent places at 
once, 

The first passenger train crossed the bridge on 
Feb. 20, thereby earning the Estill County subscrip- 
tion. The channel span was swung off its wedging 
on Feb. 24. The bridge was opened for regular 
business on March 28, and was formally accepted 
by the receiver of the railway company on April 2. 

If this manner of erecting a span is of especial 
interest to any member of the profession, the writer 
will be pleased to answer any questions regarding it, 
as he believes it is the first time that such a long 
span has been safely erected with such simple ap- 
pliances, and that the same plan could be safely 
used for longer spans, up to at least 300 ft. 





THE NEW YORK & NEW JERSEY BRIDGE 
COMPANY. 


The Senate Committee on Commerce decided last 
week to make an adverse report on the bill for a 
bridge over the North River at New York, pending 
in behalf of the New York & New Jersey Bridge Co. 
The following is the press report of the debate: 


Senator Hiscock tered an earnest protest against 
the passage of the bill, which his colleague- Senator 
Hill had favored. He backed up the protest of 
Mayor Grant, the New York Common Council and the 
Chamber of Commerce. As to the power of Congress to 
give the proposed North River Bridge ped a the 
right by condemnation proceedings to acquire propert 
necessary for approaches to the bridge, Mr. Secak 
said that he had no doubt that under the interstate com- 
merce clause of the Constitution Congress could 
grant such rights along the lines of traffic, but, 
in his opinion, the only purpose and object of the 
pending bridge bill was in one form or other to sell a 
franchise, or impede the construction of the first bridge 
(the Lindenthal North River bridge, which Congress 
has heretofore authorized to be built), and its passage 
was wanted as a measure of coercian on some other 
preeet. If Congress passed this second North River 
ridge charter, neither of the proposed bridges would be 
built within the lifetime of the members of the com- 
mittee, unless one company bought up the other, 

Mr. Vest suggested that the act provided for a for- 
feiture of charter if the bridge was not built within five 
yéars, and Senator Hiscock replied that after that time 
there must be litigation, and every one knew the trouble 
in forfeiting charters, He did not want to make charges 
against gentlemen, but the first bridge had solid, re- 
sponsible men behind it who meant to push it, and he 
oe reached a different conclusion as to the second 
ridge. : 

Senator Vest said that that had at first been his im- 
pression, but he had asked Senator Hill directly if it 
were a “snide’’ affair, and the Senator replied that he 
knew the people were entirely solvent and in earnest. 

Mr. Hiscock replied that he was not going to take 
issue with his colleague, but Mr. Hill had been more 
fortunate than himself in his contact with those people. 

Senator Gorman—Mr. Hewitt is connected with it. 

Senator Hiscock (emphatically)—He is not connected 
with it. All Mr. Hewitt wrote was that he favored a 
bridge across North River. If Hewitt, Cooper, 
and men of that character came here and said they 
would put their shoulders to the work of building the 
bridge, it would modify my opinion very greatly. 

After Mr. Hiscock was heard, the committee in a 
short secret session decided by practically a Py vote 
to —— that the North River Bridge Bill not 
passed. 





The New York “Times” comments on the commit- 
tee’s action as follows: 


The Senate Committee on Commerce has decided 
upon an adverse report on the New York & New Jer- 
rey Bridge Bill. It is rather strange there should have 
been a party division in the committee on the question. 
The New York state charter for this bridge was log- 
rolled th h the legislature through the efforts of 
a member of the Assem from Orange Co. It never 
came from any demand o: ee pocere of this city and 
was never backed by capitalists who proposed to 
build a bridge. It was merel 


a speculative venture 
to make money by disposing the charter and bring- 
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ing in a combination of railroads to make the scheme 
profitable. The act of the legislature showed this pur. 
pose upon its face, and never had respectable support. 
The privilege of building approaches and railroad con- 
nections involved the most extraordinary latitude for 
interfering with public and no rights. A combina- 
tion was effected with an old New Jersey charter which 
had been long dormant. The whole scheme is an out- 
rageous one, to which the people and authorities of this 
city are opposed. A —— across the Hudson River 
is desirable, but by far the best promise of its con- 
struction lies in the national charter for the Lindentha! 
enterprise, and the Green-Swan speculative scheme 
is a mere obstruction to be bought out of the way. 


GATES ON FORCE MAINS. (a) 

A curious accident recently happened on the plant of 
the Hackensack Water Co., of Hoboken, N. J. The main 
pumping station of the company is at New Milford on the 
Hackensack River. From this station water is forced 
through two lines of mains, lying one on the east 
and the other on the west side of the Hackensack 
Valley. One main is 20 ins. in diameter, and 15 miles 
in length, from the pumping station at New Milford 
to the reservoir at Weehawken. The other line is 24 
ins. in diameter, and 16 miles long, between these two 
points. 

There are four pumping engines at New Milford. All 
of them are of the duplex, direct acting type, and were 
built by Henry R. Worthington. One of these pumps 
has a capacity of 10,000,000 gallons in 24 hours. This 
pump is, however, not quite ready for service. The 
next largest pump has a capacity of 5,000,000 gallons 
in 24 hours. Both of these pumps have the high duty 
attachment. The other two pumps have each a capac- 
ity of 38,000,000 gallons in 24 hours and are of 
the ordinary low duty type. The two 3,000,000-gallon 
pumps are usually employed to supply the 20-in. main, 
and the 5,000,000-gallon pump to supply the 24-in. main. 
For convenience of operation, the by-pass or connecting 
gate at New Milford is usualiy kept shut, thus separat- 
ing the 20 and 24-in. mains. 

At 8 p. m. on May 3, 1892, the rod connecting the 
water plunger with the cross-head of the compensating 
cylinders on the south side of the 5,000,000-gallon en- 
gines and the cross-head, together with the plungers 
in the compensating cylinders on the high duty attach- 
ment, broke simultaneously. At the time, the 5,000,000- 
gallon pump was forcing about 4,500,000 gallons of 
water per day through the 24-in, main under 102 Ibs. 
pressure, and one of the 3,000,000-gallon pumps was 
forcing 2,225,000 gallons of water per day through the 
20-in. main under 91 Ibs. pressure. Immediately after 
the accident occurred, the by-pass or connecting gate 
was opened, and the second 3,000,000-gallon pump 
started, but to our surprise, we found that we were 
unable to force more than 3,500,000 gallons through 
both mains at 110 Ibs. pressure per sq. in., where pre- 
viously we had been supplying 6,750,000 gallons through 
these two mains under a much lower pressure. 

The two lines of force mains were immediately ex- 
amined. The air cocks showed no collection of air in 
the mains, and the gates seemed to be all right. An 
inquiry into the pressure at the service pipes of con- 
sumers along the line of the force mains was then 
instituted, which resulted in the discovery that be- 
tween two adjacent localities there was a marked dif- 
ference in the pressure obtained from the same main. 
As this could only result from something being wrong 
at the gate on the main between those localities, it 
was decided that the trouble must be with this gate. 
The gate is a vertical one, having two disks attached 
to the valve stem, and it is operated in the usual man- 
ner. When the gate was taken apart, it was found 
that the lugs which connected the disks to the stem 
had broken off, and the disks had dropped to the bot- 
tom of the gate. This closed the entire opening in the 
24-in. main, while under a pressure of over 100 Ibs. 
per sq. in. 

The shock or strain that was thus suddenly brought 
upon the engines and the mains can only be imagined. 
The curious thing about it, and what puzzled us, was 
that as far as could be ascertained by opening and 
closing of the gate, it seemed all right. This was 
probably due to the fact that one disk of the gate still 
remained attached to the stem and could be moved up 
and down by the valve stem, although, of course, it 
had no effect on the flow of the water after the other 
disk had dropped down into the socket of the gate. 
Fortunately for the water company, the rod connecting 
with the compensating cylinders on one side of the 
engine, together with its eross-head and attachments, 
gave way under the excessive strain thus suddenly 
brought upon them by the stopping of the flow of 
water, and, as the mechanism for operating the steam 
valves of the other cylinders is attached to this cross- 
head, the steam valves remained unopened, and the 
engine instantly stopped of itself. If it had not stopped 
the mains must certainly have been ruptured. 

As above stated, the break scclrred at 8 p. m., May 
3. The Worthingtons were immediately notified, and 
(a) A paper wr . C. B. Brush, C ten- 
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at 5 p. m., May 6, the broken parts had all been re- 
placed, and the engine was again running in good or- 
der, and it has been in satisfactory operation since 
that time. : 

Most of the gates on our force mains are horizontal 
geared gates, The gate in question was placed verti- 
cally because the pipe was at that point at a consider- 
able depth below the surface of the ground. The 

-result of our experience in this matter, however, has 
convinced us that large vertical gates on force mains 
are undesirable. 

In this connection, it may be pertinent to say that 
the location of gates on force mains should be on sum- 
mits rather than, as is usually the case, in depressions. 
Gates require and should receive constant aitention, 
and this attention is much more readily given, and in 
fact, generally only can be given when the gate is 
free from water pressure on either side. The water 
pressure is always relieved more easily from summits 
than from depressions. This fact may seem self evi- 
dent, and hardly worthy of consideration, but if it is 
not considerend, a large amount of unnecessary time, 
labor and money may be wasted. 
A portable bridge for military purposes has becn 

tested at the Cockerill Works, Seraing, Belgium, The 
bridge was 100 ft. span, built up of straight wrought 
iron members, each piece weighing not more than 90 
ibs. he bridge is intended to be erected on the 
bank and pushed forward. A temporary extension of 
5S ft. is built at the front end, which will reach the 
opposite bank before the middle of the bridge proper 
has left the bank. The bridge is the invention of M. 
Brochoki. ce 


At the nickel mines in New Caledonia the company 
has introduced Japanese labor, and has established a 
colony of 600 of these laborers, in consequence of the 
difficulty of securing and retaining efficient labor. 


A railway from Acre to Dumascus, in Syria, is pro- 
jected, and a concession has been granted to Mr. J. R. 
Pilling, of Effingham House, London, England. The 
line is to be standard gage, 120 miles long, of which 
110 miles will be across the plains. The final location 
is said to be in progress. The cost of construction 
and equipment is estimated at $10,000,000. 


A uniformed corps of street sweepers has been 
started in Chicago. There are about 70 men, who will 
work in pairs, one man sweeping up the dirt and the 
other shoveling it into a barrow. 


A steam hopper dredger with a capacity of 3,000 
tons, and able to dredge 4,000 tons per hour, is being 
built for work on the Mersey River bar at Liverpool, 
England. She will dredge to a depth of 28 ft. below 
low water. 


A large fron mining company for New Mexico is being 
organized, according to the daily papers, and will de- 
velop the iron ore of the Hancver valley. The ore is 
said to be well adapted for Bessemer steel purposes. 
Among the men interested are said to be W. Harriman, 
of New York; F. Crocker, Vice-President of the South- 
ern Pacific R. R., and John Brockton, of El Paso, Tex. 


- A continuous tin plate machine has been put into 
operation in Philadelphia by the American Tin Plate 
Machine Co., Twenty-first St. and Washington Ave. 
The black sheets are taken from the pickling tank and 
fed, one after the other, into the machine. As the 
sheets pass along they are scoured with sand, and 
brushed clean by revolving rolls, washed with water 
and dried by steam heat. The ends of the sheets are 
then fastened together to form a continuous sheet, and 
this is passed through a pot of flux and then through 
the tin bath, which is kept covered with palm oil. 
The machine is at present working on terne plates. 
It is stated that it can turn out 100 boxes per day 
of 10 hours. It is intended, however, to market the 
plate in continuous rolls, which will save the expense 
of boxing and will be of especial advantage for roofing 
purposes. Mr. Samuel Y. Buckman is the inventor of 
the machine. 


held at St. Petersburg, Russia, and which was referred 
to in our issue of March 26, will not be held in June, 
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A fast run was made on the Pittsburg, Fort Wayne 
& Chicago R. R., on May 14. The Columbian express, 
a train of 6 cars, 3 of them Pullmans, made the run 
from Fort Wayne to Chicago, 128 miles, in 2 h. 58 min. 


ENGINEERING NEWS. 


per lin. ft.; 2,500,000 ft. of redwood timber, Pacific 
Redwood Lumber Co., San Francisco, Cal., for $100,000, 
or $40 per thousand; 750 tons of steel rods, Oliver Iron 
& Steel Co., Pittsburg, Pa., for $75,000. It is reported 
that the conduit must be completed by Aug. 1, and that, 
when completed, the company can furnish 30,000,000 
gallons per day. 


The great Memphis bridge has now been opened 
to public use with all the proper and usua: ceremonies, 
a jumper having jumped from it at 4 p. m., May 15, 
149 ft., and came out alive. 


The railway gage question in India does not appear 
to be given proper attention by the higher authorities. 
The Rohilkund & Kumaon Ry. Is a meter gage line, 
separated from two meter gage systems by 45 and 39 
miles of broad gage, but in spite of repeated applica- 
tion, the Secretary of State for India has failed to 
grant the necessary permission for the laying of a third 
rail to connect these lines and thus avoid the present 
break of bulk and change of cars for through freight 
and passenger traffic. 


A 14-in. armor plate was tested at the Indian Head 
proving grounds on Saturday by three shots from a 
10-in. gun. The projectile weighed 500 Ibs., and a 
powder charge of 140 lbs. was used, giving a muzzle 
velocity of 1,410 ft. per second. All three shots re- 
bounded, and the deepest penetration was 14 ins., 
so that none of the shots injured the backing. One of 
the projectiles, an imported Firth, broke up, while the 
American projectiles were uninjured. The plate tested 
was of nickel steel, and is one of the lot just com- 
pleted for the battleships ‘Indiana’? and ‘Massachu- 
setts.” 


A novel race against time on bicycles was made last 
week under the direction of the War Department, from 
Chicago to New York. The entire distance by the route 
taken was 975 miles, and the time made was 109 h. 
5 min., an average of 8.94 miles per hour. The start 
was made from Chicago at noon Wednesday, relays 
were arranged for at intervals of 5 to 25 miles, about 
a hundred riders participating in the contest, and two 
or three riding over each section to minimize delays by 
accident. The schedule time arranged for the trip was 
94 hours or 10.37 miles per hour, but nearly continu- 
ous rains and roads ankle deep in mud over much of 
the route made fast running impossible. It Is a sig- 
nificant commentary on the relative merits of Fnglish 
and American roads that a single English bicycle rider 
last year rode from John O’Groat’s, at the north end of 
Scotland, to Land’s End. at the southern extremity 
of Wales. a distance of 875 miles, in a little over four 
days, which is at the rate of about &75 miles per 
hour, or nearly as good time as was made in the Chi- 
eago-New York run, riding in relays averaging 1% 
miles per man. 


The hot water foot warmer and the rug with which 
the British traveler comforts himself on his winter 
journeys in his unheated railway cars may yet be- 
come obsolete through the zealous missionary work of 
an American car heating company. Col. Wm. G. Rice. 
of the Consolidated Car Heating Co., has been spending 
some time in England lately, and we understand. en- 
deayored to secure a trial of his company’s car heat- 
ing appliances on English cars. 





The hearings before the Supreme Court Commission 
appointed to report on the feasibility of the plans recom- 
mended by the New York City Rapid Transit Commis- 
sion, still continue and enable a large number of per- 
sons to display their ignorance of the engineering 
questions which are before the Commission. The ma- 
jority of those who have testified are real estate 
owners, whose opinions on the qnestions at issue are 
practically valueless. A few builders and architects 
have been examined, but really important expert testi- 
mony on the question at issue has been almost wholly 
absent. The hearings are soon to be closed, and an 
early decision from the Commission may be expected. 

A great intercepting sewer along the Pawtuxet River 
is proposed, and a resolution has passed the Rhode 
Island House of Representatives authorizing the Gov- 
ernor to appoint a commission to determine the prac- 
ticability of the scheme. The city of Providence takes 
{ts water supply from the Pawtuxet, and the sewer 
1s Intended to stop the pollution of the river by the 
factories and villages along it. The cost of the work 
would probably be divided between Providence and 
the villages using the sewer. 


The bill before the U. 8. Senate, granting a charter 
to the New York & New Jersey Bridge Co., has been 
killed in committee, after a discussion, reported else- 
where. Senator Hiscock, declaring that in his opinion 
the sole purpose of its promoters was, in some form 
or other, to sell their franchise or impede the con- 
struction of the Lindenthal bridge, which was char- 
tered by Congress two years ago. 


The largest timber dry dock in America ts to be 
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built at the Brooklyn Navy Yard, and bids have been 
ealled for, as announced in our last issue. The gen 
eral dimensions of the dock will be as follows: 
Ft 
Length on coping level along axis of dock from in- 
side of oni to head of inner abutment. . oneal 


Length inside head to inner gate sill............... 580 
Length inside head to outer end of table.......... 625 
Width on coping at head... .........c eee ee eeeeees o4 
Width on coping at body.......... ad ied eal Ga 
Width on coping at abutment.......... iacsnakaus 105 
Width on floor of dock at head... .. 2.6... 66 cece eens 27 
Width on floor of dock in body............. ‘caciiks Se 
Width on floor at outer end of table................116 
Depth from top of coping to working floor of dock... 35 
Draft mean high water over sill................ (aa ae 


The passage by Congress of the hill giving American 
registry to the “City of Paris" and “City of New 
York” is followed by the introduction of a bill per 
mitting American registry on the same terins fo vessels 
owned by the American Steamship Co. That is, every 
vessel owned by the company of at least 7,000 tons 
burden and capable of speed of at least 15 knots pet 
hour, may be admitted to registry, provided the com 
pany, on making application for registry, will show 
that they have contracted to build in an American ship 
yard a vessel of equal or greater tonnage. The capital 
ists who propose to organize the American Steamship 
Co. are Austin Corbin and others. It is claimed that 
this bill means the carrying out of a long cherished 
scheme of Mr. Corbin’s, for the establishment of a 
line of fast passenger steamers, sailing from the east 
ern end of Long Island. 


Gas is to be piped to New York city from Long Island 
through a tunnel under East River by the East River 
Emerson MeMillin is President and Ghas 
M. Jacobs, 192 Broadway, Is the Engineer. Surveys are 
now in progress. 


Gas Co. 


CONSTRUCTION NEWS 


RAILWAYS. 


East of Chicago.—Existing Roads 
ROCKAWAY VALLEY.—The Rockaway Valley & 
Morristown Extension R. R. Co., has been chartered to 
build the proposed extension of this road from Mend 
ham to Morristown, N. J. 


BALTIMORE & OHTO.—Work will soon be com 
menced on the proposed terminal improvements a* 
Staten Island. The work will include the construction 
of a new station and ferry house and three ferry 
slips, an’? other terminal improvements. 


BALTIMORE & DRUM POINT.—A new company 
has been formed by the purchasers of this partly 
graded rafiwav from Baltimore to Drum Point, Méd., 
which will complete the line. 


GOUVERNETTR & OSWEGATCHTE.—This company 
whese ineornoration was noted tn our taeue of Anrtl 21, 
has awarded the contract for building Ita proposed line 
from Gonvernenr to Fdwards. N. Y.. 15 miles, to Mof 
fett. Hodekins & Clark. Svracuse. N. Y. 

CONCORD & MONTREAL.—The contract for grading 
the 214-mile extension from Jefferson Station to Teer 
son Hilt N. H., has been let to Ward & Douglas, of 
Barre, Vt. 

MANTSTER & NORTHFASTERN All hut shont one 
mile of the «radine has heen camnleted on the exten 
sion from (der Piyer to Traverse Citv. Mich., 14% 
miles, and 7.11 miles of track have heen laid. 

CAMMATL & FENGTASH CENTER.—A force of about 
140 men are at work on thie rettway from Cammeal to 
Enelish Center. Pa.. shout 1% miles, Tt te ernected to 
have 7 milee of track commleted tn Iniv. The road 
is heine bhnilt to develon a rich timber section. 

LAKE FRIF & DETROIT RIVER.—The contracts for 
building the 23-mile extension of this ratlwav from 
Teamineton ta Merlin. Ont.. have heen let. Flock & 
Babcock. Windaeor. Ont. heave the contract for the enl 
verts and bridges and Betrd & Tavior, of Leamington 
Ont.. for the grading. The ronte ta through a level 
country: mevimum grade 1014 ft. per mile and maxi 
mum enrve 1°, 

RICHFIELD & NEW YORK.--The contract for hatld 
Ine thia road has heen let to the Tehich & Pittshure 
Construction Co.. 20 Rrosdwav New York city. The 
road is protected to run from Port Chester. NY. to 
Danbnrv. Conn.. a distance of 3014 miles. All the «nr- 
veva were comnieted some time ago and a constdernhle 
amount of grading haa heen done. The ronte t« through 
a Willy countre and the work will he onite heavy. there 
hetne ahont 250.000 en. vids. of rack work. Tt is in 
tended to begin construction immediately and the con 
strnetion company will soon be ready to sublet the 
work. 


Projects and Surveys. 

KONKAPOT VALIFY.—Chartered In Meaanchnaette 
to brtld a ratlwav from New Marlboro. Ma«s.. down 
the Kankenot Valley to the Conneetient state line 
Henry T.. Langham t« one of the Incorporators. 

KEYSTONE NOR THFRN.—Chartered 1 Penner! 
varia to bWotld a raflwar from a noint on the Pittehure 
& Western PR. R., near Wurtembnre. Pa.. to Rose Potnt 
Pa. Pres... F. L. Stephenson. Philadetphia. 

TOMHMICKFN. MILNESVILLE & PBASTERN.—Pro 
poeals heve been received for grading this pronosed 
raftwav fromr Tomhicken to Milnesville Pa... 8 miles 
and contracts will enon be let. J. T. Hollenbeck, Ch 
Ener.. Milnesville, Pa. = 

WEBSTER & PASCOAG.—A profect {« on foot to 
bnfld » railway from Webster to Pascoag, R. T., abont 
14% miles, 

OTTAWA. WADDINGTON & NEW YOPRK.-Thie 
company and the Ottawa. Morrisbure & New York Rv 
(a. have introdnced bills for renewal of their charters 
into the Canadian Parllament. A press dispatch sums 
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up the history of the two corporations as follows: “In 
1882 a charter was granted for the construction of a 
railway from Ottawa, Ont., to Waddington, N. Y. It 
was not until 1884, however, that power was given to 
bridge the St. Lawrence. At the same time power was 
obtained to construct a road on the United States side. 
Tn 1887, at a general meeting of shareholders, a split 
occurred, and two boards were eleeted. one of which 
succeeded in retaining the charter already granted. 
After several failures the other board succeeded in be- 
ing granted a charter, under the name of the Ottawa. 
Morrisburg & New York Ry. Co. The latter, however, 
have never organized, and though they are now apply- 
ing for a renewal of their charter, the petition is 
signed by their promoters only. For these reasons the 
other company contend that they are out of court and 
that their charter had expired. Thev also say that 
they themselves are now connected with the old Wad- 
dington road, and they present a letter from Commis- 
sioner Oliver W. Barnes stating that they are prepared 
to go right on with the construction of the road. The 
opposing company contend that their charter has not 
expired, and sav that they never intended to build the 
road, but to sell it to some capitalists who should be 
approved of by the Minister of Railways.” 

KINGSTON & TTICA.—It is reported that a railway 
bv this name will build a railway from Prattsville to 
Gilboa, N. Y. 

GOSCHEN LATERAIL.—The Goschen Lateral Ry. 
Co. has been chartered in Indiana to build a short line 
of railway in the town of Goschen, Ind. The officers 
are Pres., F. B. C. Hawks: Vice-Pres.. F. B. Defrers; 
Secy.. H. R. Whitmer, and Treas., BE. W. Hawks. 

OHIO & VIRGINIA.—A press dispatch says: “The 
project has been started to give Cleveland a new rail- 
road outlet to the seaboard by way of West Virginia 
and Virginia, with the Atlantic terminus either at 
Yorktown or Hampton Roads. Va. The line will 
traverse the coal and iron districts of three states, and 
will. if built, divert a great exnort trade now going 
via New York. Charters have been secured for the 
proposed route and the work of organization is now 
proceeding from the headquarters at Washington. _The 
enterprise 1s being developed by Cleveland and Wash- 
ton capitalists. who hope to get a large nercentage 
of the trade that now goes to Buffslo and New York. 
A survey of the route is to be made in the near future.” 

PLYMOUTH COUNTY.—John F. Simmons, 55 Equit- 
able Building, Boston, Mass., writes us that the pre- 
liminary surveys have been completed for this_pro- 
posed railwav from Fast Weymouth to Brant Rock, 
Mass., 25 miles, but that little else has been done as 
yet. 

RINGHAMTON & STATE LINE.—W. P. Pratt, 
Binghamton. N. Y.. writes us that this company. 
whose incorporation was noted last week. has not 


been fully organized and that no surveys have been 
made. 
Southern.—Existing Roads. 
JACKSONVILLE. ST. AUGUSTINE & HALIFAX 


RIVER.-—It. is stated that work will soon begin on an 
extension from this road to Daytona to New Symrna, 
Fla. 

ATLANTIC COAST LINE.—The extension from a 
junction with the Albermarle & Raleigh R. R., to 
Washineton, N. C., 25 miles. is practically completed, 
and will soon be onened for traffic.—Surveys are in 
progress for the pronosed extension from Rimini to 
Orangeburg, 8S. C., about 25 miles. 

LOTISVILLE. ST. LOUIS & TEXAS.—At a recent 
meeting of the directors of this company it was decided 
te build an independent extension from West Point 
to Lonisville. Ky. The line of the Chesaneake & Ohio 
Ry. Co. is now used between those two places. 

KANAWHA & MICHIGAN.—The contract for build- 
ing the proposed extension of this line from Malden, W. 
Va.. to a connection with pronosed branch of_ the 
Chesapeake & Ohio Ry.. un the Ganlev River, has been 
let to J. S. Casement. of Painesville, O. 

BALTTMORE & OHIO.—Work has been commenced 
on the Fairmont, Morgantown & Pittsburg R. R., near 
Morgantown, W. Va. 

Projects and Surveys. 

YAZOO CITY & SILVER CREEK.—Chartered in Mis- 
sissippi to butld a railway from Yazoo City to the Sun 
Flower and Yazoo rivers. 

GLADEVILLE.—Survevs are in progress for this 
proposed railway from Wise C. H.. Va. to Gladeville, 
Va. Pres., BE. M. Fulton, Wise C. H., Va. 

GENEVA, FLORALA & PENSACOLA.—It is re- 
ported that surveys will soon begin for this proposed 
railway from Geneva, Ala., to Pensacola, Fla. 

ALTAMONT & MANCHESTER.—This company, which 
was chartered some time ago, has, it is reported. be- 
gun construction of its line. Pres., C. Crooke; Sec., 
F. E. Sampson. 

BRUNSWICK, WESTERN & SOUTHERN.—Grading 
is reported in progress on this line from Wilmington 
to Southport. N. C. The work is in charge of H. H. 
Dongherty, Gen. Man., Southport, N. C. 


Northwest.—Existing Roads. 


KICKAPOO VALLEY & NORTHERN.—Arrange- 
ments are being made to begin work on the proposed 
extension north to Wilton, Wis., 15 miles. 


IOWA CENTRAL.—It is stated that this comnany 
has offered to build a branch from Eddvville to Ottum- 
wa, Ta., on condition that the people raise $40,000 and 
grant the right of way and depot grounds. 


CHICAGO, BURLINGTON & NORTHERN.—Surveys 
are to be made for a branch from Prairie du Chien. 
Wis., to Wauzeka, Wis. 


GREEN BAY. WINONA & ST. PAUL.—This com- 
pany contemplates building a branch from Wausau to 
Wannaca. Wis. The line will onen up.a good timber 
section and considerable local ald can be secured. 


SUPERIOR BELT LINE & TERMINAL.—A_ corre 
spondent writes us that the totel length of this line wil! 
he 12 miles and that it will extend from the St. Louts 
River to Allouez Bav. The grading was all done in 
1891 with the excention of 2% miles of heavy work 
at the west end of the line. The contract for this 
section was let to Grant & Folev. who also have the 
contract for the large ore docks of the Duluth & Win- 
nipeg R. R. at Allovez Ray. and includes 40.000 cu. 
rds. of grading, 40,000 lin. ft. of pfling, 2,000,000 ft. 


of timber and 140,000 Ibs. of iron, bolts and spikes. 
The company has also let a contract to Kirkland & 
Starkey for the center pier of the St. Louis River swing 
bridge and to the King Bridge Co., for one 270-ft. steel 
swing span, one 150-ft. through span and one 126-ft. deck 
span. All of the work is to be completed by July 15. 
The object of the road is to give the Duluth & Winni- 
peg R. R. terminals at Superior, Wis. 


Projects and Surveys. 


MASON CITY TERMINAL.—This company has been 
chartered in Iowa to build and operate railway and 
telegraph lines. It is stated that a line will be built 
from Mason City to Manly, Ia. to connect with the 
Chicago, St. Paul & Kansas City Ry.. at once, and that 
gee will ultimately be built northwest from Mason 

y. 


Southwest.—Existing Roads. 


TEXAS, LOUISIANA & EASTERN.—The “Beaumont 
Journal,”’ in speaking of this enterprise says: ‘Mr. C. 
M. Putnam, President of the Texas, Louisiana & Eastern 
R. R., has recently made disposition of all the re- 
maining bonds of the company unsold, to parties in 
London. This sale. together with recent sale of bonds 
in this country, will enable the company to finish the 
construction of the line to the Trinity River at an 
early date. The company now has its line graded 
for about 22 miles of the distance east of Conroe, 
Tex.: the bridging is nearly completed for that dis- 
tance and steel laid quite a distance into the pinerv east 
of that point. They will begin laying the remainder 
of the steel necessary to make junction with the 
Houston. East & West Texas R. R.. some time during 
May, and will reach the Trinity River some time during 
the summer or in time for the fall trade. The opening 
of this railroad business will be of great value to the 
land owners, farmers and others along the line, and 
as it nasses throngh some of the finest timber and 
agricultural lands in Montgomerv and Libertv counties. 
the erection of mills for the manufacture of timber will 
speedily follow the laying of rails.’’ 

MISSOURI. KANSAS & TEXAS.—A press dispatch 
from St. Louis, Mo.. says: ‘It has been learned here 
that the Missonri, Kanses & Texas officials have de- 
termined to build from Elgin, on its main line in Tex- 
as, to Anstin. the canital, a distance of 26 miles. af- 
fording direct connections with the International & 
Grest Northern, Houston & Texas Central and the 
Austin & Northwestern. The extension of the main 
line from Boggy Tank to Houston has also been de- 
termined on, and peonle of Houston have raised a 
guarantee fund. The direction thence to tidewater is 
not yet fullv determined on. Work on the St. Lonis 
line from Franklin to St. Charles, Mo., is in active 
progress.”” 

NEW ORLEANS & NORTHWESTERN.—It is stated 
that this eompany has contracted to build a 7-mile rail- 
way from Bastrop to Collins, La. 


Projects and Surveys. 


LA PORTE & HAKRISRURG.—The contract for 
rrading this railwav from La Porte. Tex.. to Harrisburg, 
Tex., & miles, has been let to J. F. Allen, of Lincoln, 
Neb. John H. Rice. Ft. Scott, Ark., is interested. 


Rocky Mt. and Pacific.—Existing Roads. 


SOT'THERN PACTIFIC.—The corps of engineers under 
the direction of W. C. Edes has completed the survey 
for the proposed branch from Prescott to Phoenix, Ariz. 

ASTORIA & PORTLAND.—A force of about 2,000 
men are now at work on this line from Astoria to 
Portland, Ore.. clearing the right of wav and shipping 
supplies and material for the constrnetion of the road. 
The cross-ties will be ready for deliverv bv June 1, 
and the rails will he on the ground by July 15. 


Projects and Surveys. 


ALRTOUERQUTE & DURANGO.—A ovress disnatch 
from Albuoneraue. N. Mex., dated Mav 20. savs: “Benj. 
F. Cook and W. H. Fowler. of Chicago, are here in the 
interest of the nronosed railway from this section of 
the Rio Grande Vallev to Durango. Col. Thev start by 
wagons to-dav to go over the line to take careful notes 
of the country and its resources, and are confident that 
the business to be had by such a line will warrant its 
construction. Mr. Fowler is said to represent a strong 
svndieate of British capitalists. He comes as the confi- 
dential agent of the Enelish vartv to examine the 
eountry and report upon the advisability of construct- 
ing the line.”’ 


NAMPA & STLVER CTTY.--R. W. Pardum, of Nampa, 
Tdaho, is at the head of a company whict: pronoses to 
build a railway from Nampa to Silver City, Idaho. 


Foreign. 

MEXTCO.—The Jalisco Pacific Ry. Co. has been chart- 
ered in Coloredo. The company proposes to build a 
railway from Manzilla, in the estate of Colima. to Guad- 
slniara. in the stete of Jaliseo. The capital stock is 
$10.125.900. The directors for the first vear are Chas. 
W. Drake. Theo. H. Fried. Walter Hinchman. Chas. 
Meller, Theo. F.’ H. Meyer. John Pratt and Spencer 
Trask. all of New York; Jos. A. Davidson. Geo. kh. 
Moffatt, Geo. F. Peabody and Samuel Scovil. of Brook- 
hhn: F. Fugene Crassons, of Hackensack, N. J.. and 
has. Peahody, of Englewood, N. J. The same cornora- 
tion also filed articles for the Zacatecas & Potosi R. R. 
Co.. to build from Zacatecas to San Luis Potosi, 
with a capital stock of $2,250,000. 

ELECTRIC RAILWAYS. 


BANGOR, MFE.—The 014 Town Electric Ry. Co. and 
the Old Town & Orono Electric Rv. Co. have been con- 
sclidated, and the new company will build a freight and 
nossenger line from Rangor to Old Town. 12 miles. J. 
M. Haynes. F. O. Beall and James Weymouth are 
umong the directors. 

COTTAGE CITY, MASS.—The electric railwav has 
been bought by W. A. Boland, and will be extended. 


ORANGE. N. 7.—The Orange Cross Town & Bloom- 
field Ry. has decided to adopt the overhead wire electric 
sy tem 

PITTSBURG, PA.—The Pittsburg & West End Ry. 
Co. has let the contract for construction and eonipment 
to the Westinghouse Electric & Mfg. Co.. of Pittshure: 
it includes 25 cars. 50 motors and 4 generators. Booth 
& Flinn are the contractors for the new track. 

BALTIMORE, MD.—The Central Rv. Co. will com- 
mence -work at once on 12 miles of electric road. y 
Murray has the contract for new track, with 7-in., 
80-Ib. girder rails on fron ties. 


MACON, GA.—The Thomson-Houston Electric Co 
has purchased the City & Suburban and the Centra) 
City railways for $105,000 and $95,000, and will equip 
them for electric traction. There will be 20 miles of 
line. The Macon & Indian Springs Ry. Co. intends to 
build an electric road 30 miles long. 


NEW ORLEANS.—Specifications for a new electri. 
railway have been prepared by Mr. Brown, City Engi 
neer. The track is to of girder rails on red swamp 
cypress ties, and the poles of cedar or iron. The pay 
ing is to be of Belgian blocks. 


CHILLICOTHE, 0.—The street railway has been . 
chased by Samuel Wood, of New York, and others, wh. 
will extend it and adopt electric traction. 


SPRINGFIELD, 0.—The Citizens’ Street Ry. Co. hax 
been granted a ey tae? franchise on condition that it 
replaces the mules by electric traction. 


WATERLOO, IA.—The Waterloo Street Ry. & On 
nibus Co. has sold out to a company which will adopt 
electric traction and build an extension to Cedar Falls. 


OAKLAND, CAL.—The Alameda, Oakland & Pied- 
mont Ry. Co. proposes to adopt the storage battery or 
trelley system on its line: miles. Estimated cost. 
$215.000 for plant; cars, $8,000 each. Pres., Theodore 


NEW COMPANTES.—Fort Wayne & Belle Isle Ry. 
Co., Fort Wayne, Ind.: trolley system, to connect with 
the Detroit Suburban Ry.; N. W. Goodwin, C. E. Kante) 
and D. M. Ferry. Harrisburg & Mechanicsburg Electric 
Ry. Co., Harrisburg, Pa.; $75.000; Pres., FE. Z. Wallo 
wer. Kessler Street Connecting Passenger Ry. Co.. 
Vhiladelphia, Pa.; $5,000: Geo. D. Widener. G. W. El 
kins and J. B. Peddle. Catasauqua & Northern Street 
Ry. Co.; Catasauqua, Pa.; $50,000, to run to Stemton; 
Geo. H. Campbell and A. A. Glasier, of Catasauqua, 
and G. W. Mansfield. of Boston, Mass. Tampa Street 
Ry. & Power Co., Tampa, Fla.; $500,000; J. R. Ritter, 
Joseph Wright and J. H. Ahern. 


HORSE AND MOTOR RAILWAYS. 


PITTSBURG, PA.—The Pennsylvania Street Ry. Co 
has been organized. with a capital stock of 330.000, 
- — a line 5 miles long to Brushtown and Wilkins 

ALBANY, ORE.—The Albany Street Ry. Co. will 
adopt steam motors in place of horses, and will build 
five miles of line. 


BRIDGETON, N. J.—The Bridgeton Street Ry. Co. 
has been granted a franchise, 


HIGHWAYS. 


NEW HAMPSHIRE—A vote en the building of a road 


to Pleasant Valley will be held at Center Barnstead. 
June 9.. 


NEW YORK.—Proposals for grading and macadamiz- 
ing roads in Jamaica, N. Y., will be received by F. W. 
Dunton, 44 Broadway, New York. until June 1. 


NEW JERSEY.—A new road is to be built in the 


— part of Summit township. Address the Town 


PENNSYLVANTA.—Upper Providence will vote on 


the issue of $50,000 for five . 
ments. § years for road improve 


OHTIO.—Proposals will be received by H. J. Caren 
County Auditor, Columbus, O.. until June 18, for 5.500 
ft. of road work. Roadway, 22 ft. wide, macadamized, 
and two 6-ft. sidewalks with brick paving and 38-in. 
curb; 6,905 cu. yds. of fill, 3.514 cu. yds. broken stone. 
3,666 sq. yds. boulder guttering, 11,000 ft. of 3-in. curb. 
2,444 sq. yds. of brick sidewalk, 4 sewer drops, 20 cu. 
yds. wet excavation, 10 perches new wall stone, 60 
perches old wall stone, 16 perches new covering stone. 

MISSOURI.—The road work done under Coun - 
veyor F. J. O'Flaherty. of Kansas City, from Baan . 
ber, 1888, to March, 1892, includes 41 miles of macadam 
roadway, $192,194: 66 miles of grading, $66.880: 182 
wooden bridges, $97.210; 55 iron bridges, $114,312. and 
reck work for culverts and retaining walls. $43,780. 
About 20 miles of macadamizing are projected for this 


year. 
BRIDGES, TUNNELS AND CANALS. 


WAREHAM, MASS.—Sealed proposals will be re- 
ceived until June 3 by Joint Board of Co. Comrs. “of 
Barnstable and Plymouth counties, Mass., for building 
the masonry abutments of a bridge over Cohasset 
Narrows, between towns of Bourne and Wareham. 
All plans must be made in accordance with plans and 
specifications, which will be furnished upon applica- 
tion to Edward 8S. Shaw, ©. E., 146 Franklin St.. Bos- 
ton. Proposals will be received as follows: (1) For 
cabic yards of excavation for foundations; (2) for cubic 
yards of concrete in foundations; (3) for cubic yards 
of stone masonry in abutments. Saml. Snow, Jolm K. 
Clark, Walter H. Founce. 


GOUVERNEDR, N. Y.—This city has appro 
$12,000 for a new bridge, and we Denuselenee oie 
take immediate steps for its construction. 


LEICESTER, N. Y.—The Schuylerville River bri 
me to, Ps replaced by an iron ond stone ae 
MIDDLETOWN, N. Y.—A special appropriation 
oe ee made ~ rebuilding of the High, 
Chairman 
ee ee oO mmittee on Bridges will 
COLUMBUS, 0.—Bids will be received until J: 1 
for constructing the proposed viaduct over the walkway 
Sacks at aieh St. ae spimates cost a the work is 
000. Ss and specifica seen 
City Engineer's office. oe Sey —_ 
TROY, O.—Sealed proposals will be recei 
June 18 for labor and material required for the = 
struction of a high truss iron bridge over Honey Creek 
near Tippecanoe City. E. F. Furnas, Co. Auditor. 
RIVERTON, VA.—Sealed proposal recei 
until June 1 for the stone’ werk pe we een 
of two iron bridges across the Shena: h River. 
Plans may be seen on application to F. B. Morse. 


Crown Royal, Va. 

FT. SHERIDAN, ie geen roposal - 
cate, will be received 55 office of the Genstannion 
Quartermaster until 15, » and opened imme- 
Giasety Sa, for the material and labor required 
tary reservation of Fort Sheridan Ilincle.  e® Mt 


OFFORD A new iron bridge is to be built 


across River p 
5. aes a ae at thie piace, to accom 


' 
' 






May 26, 1892. 


T—Sae Bowe _< Su J be 

will receive and e e p 

i r See Seenton in 1892 with a view to making 

yearly contracts for the separate bridge district of 

said county. R. M. Hicks, A. G. Davidson, H. L. Holli- 
3 Board of Supervisors. 


WRED KAN.—Sealed proposals will he re- 
outed es mmissioners of uglas County, Kan., 
at the office of the County Clerk until June 3, for 


two bri as follows: One iron bridge across 
pa Wekaruse ver at a point in Eudora township; 
one span 110 ft. in length, roadway, 14 ft. in the clear, 
with 46-ft. of approach, 16 ft. on east end, and 30 
ft. on west end, substructure to consist of two iron 
tubes under west end 30 ft. high and 3 ft. in diameter, 
stone pier under east end 7 ft. high, stone abutment 
under east approach 7 ft. high with wing walls, pile 
approach at west end.—One ridge across Rock Creek 
in Clinton township, one span 70 ft. in length and 14 
ft. roadway in the clear, with 75 ft. of pile approach, 
30 ft. on the west end and 45 ft. on the east end. Bids 
will be received on this bridge for either iron or wood. 


WATER-WORKS. 
New England. 


ck TH, N. H.—A committee has been appointed 
wae a precinct to investigate the subject of 
buil works. A supply is proposed from a spring 
on the of J. W. Lang. aii 
N, MASS.—The Aldermen have voted in favor 
datum of $75,000 for extending the high service 
system of the Cochituate works. This sum probably 
covers work for which bids are already in. ee 
KLINE, MASS.—D. H. Cram, the lowest bid- 
=" a the contract for the 1,000,000-gallon covered 
reservoir for $22,778. Se 
ICOPEE, MASS.—A Special Counc! mmittee 
nan coal that the city buy the plant of the 
Chico; Water Co., and take for a new supply water 
aaa bout 10 ft. high, to f 
HOLYOKE, MASS.—A dam about t. high, to form 
a reservoir on Crystal Spring Brook, is pro ; also 
a 16-in. main 1,600 ft. long, leading from the dam to 
the city distribution. 
LYNN, MASS.—It is stated that the Water Commit- 
tee of the Legislature will report in favor of allowing 
the city to borrow $150,000 for increasing the water 


supply. 

PITTSFIELD, MASS.—It is reported that the Town 
‘Treasurer has been authorized to make a loan of $15,- 
000 for an increased water supply, water to be taken 
from Hathaway Brook. 

WEBSTER, MASS.—The legislative Water Commit- 
tee has reported a bill authorizing the town to issue 

150,000 of 5%, 30-year bonds for works, with a supply 
Sant Lake © enemanene. The town is partially 
supplied by private wor 

WINCHESTER, MASS.—The town has voted $14,000 
for a main from the south reservoir to Main St. 

WORCESTER, MASS.—The Council Water Commit- 
tee has recommended that several hundred feet of 
6 and 8-in. cement lined pipe be replaced with cast iron 
and that some additional cast iron pipe be laid. 

BETHEL, CONN.—It is reported that a 12-in. main 
will be laid to the city from Mountain Pond at a cost 
of about $10,000. 


FAIRPORT, CONN.—R. 8. Hicks has made a proposi- 
tion to build private works here. 

SOUTHINGTON, CONN.—It is reported that the 
company has decided to meter all consumers soon. 

SOUTH NORWALK, CONN.—The borough has _ re- 
ferred to a special committee the question of building 
a new storage reservoir. 

WESTPORT, CONN—Marsh, Lemon & Co., of Bridge- 
port, have arranged to build the works projected for 
some time by the Westport Water Co. A well, pump- 
ing station and reservoir are projected. 


Middle. 
AUBURN, N. Y.—The city has obtained authority to 


establish municipal works, provided the people vote 
for the same. A company now supplies the city. 


BROOKLYN, N. Y.—The Long Island Water Supply 
Co., of the 26th Ward, has been ordered to place 200 
hydrants. 

CARTHAGE, N. Y.—An election will be held June 7, 
to vote on raising $50,000 for works. The plan in- 
cludes a water power pumpi plant, stand-pipe or 
reservoir,- 383 tons of pipe and 50 hydrants. E. H. 
Myers, Pres. Village ‘Trustees. 

FAYETTEVILLE, N. Y.—It is estimated that works 
could be built for about $25,000, including about five 
miles of cast iron pipe, 40 hydrants and a reservoir 
100 ft. square by 10 ft. deep. Engr., E. D. Smalley. 

FRANKFORT, N. Y.—We are informed that the Stan- 
wig Engineering Co., Rome, N. Y., is making surveys 
and plans for works here. 

LESTER SHIRE, N. Y.—The Lester Shire Water- 
Works Co., of Binghamton, has been incorporated Ly 
G. Harry Lester, of Lester Shire, Wm. B. Brewster, 
and others, of Binghamton; capital stock, $50,000. 

MECHANICVILLE, N. Y¥.—The Commissioners will 
issue $88,000 of water bonds. 


NEW YORK, N. Y.—Bids for building the large new 
Croton dam at the Cornell site are asked in our ad- 
vert columns. It is estimated that the dam will 
cost $4,000,000. 


TICONDEROG N. Y.—Sée proposals columns for 
information aaetien new village works. 
WARSAW, N. Y 


.—The com roposes to build 
2. Ree gua storage reoecvele. "hier. J. O. Me- 


ELIZABETH, N. J.—Th 
to nd 60 be ; i company has been ordered 
RIDGEWOOD, N. J.—Works are projected Joh 
H. Van Steenburgh, with a supply ook Baddie ee 
pumped to a reservoir. 


WEST ORANGE, N. J.—A tion to supply the 


eat i ee Engr. on Newark. A 
mit Water Co. is eee ee 


BELLE VERNON, PA.—A charter for water 
tric lighting company will applied for. Pe fete gn 
ELKLAND, PA.—Works are being discussed by the 
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HARRISBURG, PA.—Bids will be received until May 
28 by E. Mather, Pres., Water Comrs., for furnishing 
hydrants, valves, pipes, special castings and corpo- 
ration ferrules for the year ending June 1, 1892. 

HOMESTEAD, PA.—Extensions at a cost of $30,000 
are proposed by the borough. 

LANCASTER, PA.—Bids for a new 15,000,000-gallon 
reservoir ranged from $64,000, by 8S. W. Frescoin, C. 
E., New York, to $127,000, by J. Schinneller, Pittsburg, 
For a 20,000,000-zgallon reservoir the lowest bid was 
$85,000, by Mr. Frescoln, and also by Owen Patterson, 
Baltimore, and the highest, $182,000, by W. M. Chis- 
holm, East Liverpool, O. The contract was awarded to 
Mr. Frescoln, for the smaller reservoir, ihe city hav- 
ing the option of building which it chose. A contract 
for a 10,000,000-gallon high duty pumping engine has 
been awarded to H. R. Worthington, New York, at 
$38,000. 

LITITZ, PA.—The Lititz Water Co. has voted to 
inerease its capital stock from $5,000 to $25,000, in 
order to enable it to supply water for all purposes in- 
stead of for street sprinkling only. 

PITTSBURG, PA.—A new reservoir is proposed, and 
50 acres of land will be bought. 

PLAINS, PA.—An effort is being made to force the 
Plains Water Co. to furnish water or give up its 
charter. 

STEELTON, PA.—It is reported that works are again 
talked of. 

BOONSBOROUGH, MD.—The Boonsborough Water- 
Works Co. is securing estimates on works. 

BALTIMORE, MD.—The Baltimore & Curtis Bay Light 
& Water Co. proposes to increase its capital stock to 
$100,000, sink wells, erect a stand-pipe, put in mains 
and an electric lighting system. 

FROSTBURG, MD.—Address A. C. Haverstick re- 
garding improvements to the works. 


Southern. 


PIEDMONT, W. VA.—The probable cost of works Is 
being determined by the Council. 

ATHENS, GA.—Bids for constructing city works 
will be received until June 6. There will be a 20 x 75- 
ft. stand-pipe on a 75-ft. trestle. The water will be 
filtereG through gravity filters. Bonds to the amount 
of $125,000 have been sold to Farson, Leach & Co., 
New York. Consult. Engr., R. Hering, New York. 

GRIFFIN, GA.—Henry R. Burr has been appointed 
receiver of the Griffin Water-Works Co., with orders 
to sell the works within 60 days. 

ARCADIA, FLA.—The Arcadia Water-Works Co. has 
been incorporated by R. L. D. Rosenthal, E. M. Ernest 
and others; capital stock, $12,000. 

ORLANDO, FLA.—It is reported that the company’s 
works will be sold to satisfy a suit for $100,000. 

MOBILE, ALA.—Engr., S. M. Gray, Providence, R. 
I., has been employed by the city to report on the 
water-works and sewerage systems. 

TROY, ALA.—Engr. N. Wilson Davis, Atlanta. Ga.. 
informs us that the city’s 10-in. well is now down 809 
= the well is finished $37,000 works will be 

nilt. 

PORT GIBSON, MISS.—The Port Gibson Water & 
a Co. has been incorporated; capital stock, $150,- 


BARDWELL, KY.—Works are proposed. 

LUDLOW, KY.—June 4 the people will vote on issu- 
ing $25,000 of bonds for works. 

NICHOLASVILLE, KY.—Works are projected. 


North Central. 

GREENVILLE, 0O.—Works are talked of. The Mayor 
seems to favor municipal ownership. 

HILLSBORO, O.—The town has voted to build 
$75,000 works. 

RIPLEY, O.—Surveys are being made for works 
estimated to cost $25,000.. 

WAPAKONETA, 0O.—Engr. J. W. Hill, Cincinnati, 
has been engaged to design works. 

WYOMING, O.—Bids for $35,000 of 5% city water 
bonds will be received until June 16. Address W. A. 
Clark, Clk. 

ANDERSON, IND.—Improvements are projected 
which include a now yuneing station and new mains; 
estimated cost, $60,000. 

GOSHEN, IND.—Bids are wanted by the Water- 
Works trustees until May 30 for furnishing and placing 
about 5,500 ft. to 6-in. cast iron pipe, specials 
and 18 hydrants. 

ROCHESTER, IND -It is reported that works will 
be built. 

CADILLAC, MICH.—Bids for a franchise are wanted. 
Address the City Clerk. 

MAYVILLE, MICH.—The village has voted bonds for 
works by 22 majority., 

DANVERS, ILL.—Contracts for works have been let 
by the town. A. 8S. Hart, Normal, will erect a 20 x 24- 
ft. tank on a 50-ft. brick tower; Kinsley & Mahler, 
Peoria, will put in the pump, boiler and mains. 

MOUNT CARMEL, ILL.—The town will grant a fran- 
chise for water and electric lighting plants. Address 
R. T. Wilkinson. 

BAU CLAIRE, WIS.—Cy. Engr. C. A. Alderman is 

ame plans for the extension of mains in Forest 

ill Cemetery. 

HUDSON, WIS.—We are informed that the city has 
contracted for a 1,300,000-gallon pumping engine. 

Northwestern. 


LYONS, IA.—The quae Water-Works Co., it is re- 
B00 odo.” increased its capital stock from $75,000 to 


RENVILLE, MINN.—Bids will be received until June 
9 for the construction of works. Address R. T. Daly, 
Village Recorder, or J. T. Brooks, Prest. Council. 

RAPID CITY, 8. DAK.—Bids will be received by 
the bine Figg @ a June 6 ~~ a a labor 
connect ding a reservy 19, 
ft. of 10-in. cast iron mains. altro 


BUTTE, MONT.—Bids for a franchi 
our advertising columns. Cy. Cik., John. Meteimnecs” 


Southwestern. 
KANSAS CITY, MO.—Bids will be received by the 
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city until June 20 for $2,000,000 of 444% 20-year gold 
bonds. Benj. Holmes, Cy. Comptroller. 

HUNTINGTON, ARK.—Engr. Geo. W. Crawford has 
been making surveys for works. 

VAN BUREN, ARK.—It is reported that bids for a 
franchise are wanted. Address E. L. Matlock, Cy. 
Clk 

CAMERON, TEX.—Works are being discussed. 
CANADIAN, TEX.--It is reported that works will be 
yuilt. 

CLIFTON, TEX.—Works will be built, according to 
reports, 

CUERO, TEX.—Bonds to the amount of $7,000 will 
be issued for new mains. 

DUBLIN, TEX.—The Dublin Light & Water Co. has 
been incorporated; Directors, J. B. Green and others; 
capital stock, $40,000. 

HENRIETTA ‘TEX.—Address Secretary Board of 
Trade regarding proposed works. 

ROCKPORT, TEX.—A stand-pipe system is proposed 
by the Rockport Water-Works Co., recently incor 
porated, provided the Council will contract for 30 hy- 
drants. 

VALLEY MILLS, TEX.—Construction of works was 
to be started May 13. 


FLETCHER, COLO.—Mains are being laid. 
Pacific. 

NEW WHATCOM, WASH.—There is talk of the pur 
chase of the private works by the city. 

PORT TOWNSEND, WASH.—A committee has been 
appointed to confer with the company on the purchuse 
of the latter’s works. 

RIVERSIDE, CAL.—There is talk of the city buying 
the various domestic water plants. 

OGDEN, UTAH.—An ordinance is before the Council 
granting u franchise to Alonzo Hertig, Chicago, allow 
ing him to build works, using for a supply the city's 
water rights, of 6 cu. ft. per sec., from the Weber 
River, through the Weber Canal. A company already 
supplies the city. 

PHOENIX, ARIZ.—W. B. Clapp, Pasadena, will muke 
plans for new works. 

Canada. 

MONTREAL, P. Q.—Bids for about 25,000 lbs. of 
stop cock, branch and 20 to 4-in valve brass castings 
will be received by the Water Committee until May 4&1, 
J. O. A. Laforest, Acting Supt. 

REGINA, N. W. T.—The Council has decided to ex 
pend $50,000 for works. 

ARTESIAN WELLS. 

MINOT, N. DAK.—A well is projected, the Council 
having offered to aid in sinking one. 

YANKTON, S. DAK.—An artesian well for power is 
talked of. 

GROESBECK, TEX.—Bonds for a well will be Issued. 

MIDLAND, TEX.—A well is being discussed. 

IRRIGATION. 

GRAPELAND, CAL.—Bids are wanted until Juue 7 
by the Grapeland Irrigation District for constructing 
2,850 ft. of tunnel and ¥,00U ft. of canal. HMngr., &. U. 
Finkle, San Bernardino, Cal.; Secy., KE. I. Myers. 

NEW COMPANIES.—Hartsel Hot Springs Reservoir 
Co., Hartsel, Colo.; Directors, Arthur Meek, RK. H. 
Malone and others; $300,000; to build a reservoir 
to store water of the South Platte River, in l’ark Lo. 
Agricultural Ditch Co., No. 2, Clearwater, Cal.; Direc- 
tors, J. W. Venable, Daniel Lane and others; $19,Wvv. 
Laredo Canal Co., Bakersfield, Cual.; Directors, Wim. 
S. Tevis, 8S. W. Ferguson and others. Cold Water 
Creek Irrigation Co., Ogden, Utah; $162,000. Nicaragua 
Water; Irrigation & Electric Co., Republic of Nicaragua 
Directors, J. J. and G. C. Jewell, Petaluma, W. LU. 
Quimby, San Francisco and others; $250,000. 


SEWERS. 

BERLIN, N. H.—The town has appropriated $20,000 
for a system of sewers. 

CONCORD, N. H.—A system is to be constructed in 
West Concord. 

ROCHESTER, N. H.—The city has voted in favor of 
the proposed system. The total length is about 15 
miles, and estimated cost, $65,000. 

BOSTON, MASS.—RPids are asked until June 4 for 
Section 41 of the main sewer, in Malden and Me'rose. 
See advertisement. 

HAVERHILL, MASS.—The City Engineer has re- 
ported plans for sewers in Ward 6. The separate sys- 
tem is recommended. 

NORTHAMPTON, MASS.--The Council has appropri- 
ated $75,000 for a sewer to Florence. 

NORTH ANDOVER, MASS.—Bids are asked until 
June 15 for plans and estimates for a town system. 
Address LD. W. Carney. 

EAST GREENWICH, R. L—It is proposed to form a 
corporation to put in a system. S. M. Knowles is a 


member of a committee appointed to investigate the 
cost. 


PROVIDENCE, R. L—The House of Representatives 
has a a resolution authorizing the Governor to 
appoint a Commission to report upon the practicability 
of building a large sewer parallel to the Pawtuxet 
River, to begin at the first manufacturing village and 
extend below the water-works pumping station. 

NEW HAVEN, CONN.—The City Engineer bas been 
authorized to ask for bids for the Mansfield sewer. 

AMSTERDAM, N. Y.—The Council has elected the 
following Sewer Commissioners: H. Putnam, [. Adler, 
J. Kelly, Jr., J. T. Sugden. 

FLATBUSH, N. Y.—The following bids have been 
received by S. E. McElroy, C. E.: J. H. O’Rorke, $172,- 
003 for vente $172,319 for cement; John Crook, 
$190,090, $193,385; D. J. Creem, $184,067, $181,045; 
John Brey, $172,871, $164,035; Jas. Graham, $188,140, 
$181,117. 

ee Sie en have votéé in fa- 
vor of the proposed sewers. S. E. Babcock, Little 
Hy po the plans, and the estimated cost is 


ILION, N. Y.—Plans f. compl being 
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ERIE, PA.—A special meeting will be held to discuss 


the issuing of bonds for $150,000 for sewers. 
NANTICOKE, PA.—The lowest bid for the main 

sewer was that of Coon & Mooney, $17,713, and the 

$76,000" $36,574. The estimate for the entire system is 


PHILADELPHIA, PA.—An ordinance is before the 
Council authorizing a loan of $250,000 for a main sewer 
in Pasayunk Ave. 

WILKINSBURG, PA.—Plans for the proposed system 
are being prepared by Edeburn & Cooper. The length 
will be about 2v miles, and $160,000 has been voted for 
the construction. 


YORK, PA.—The Committee on Highways has recom- 
mended the employment of an engineer to prepare sur- 
veys and plans for both surface and sanitary drainage. 

HUNTINGTON, W. VA.—The Street Committee has 
been instructed to ask for bids for the brick work 
of the Eleventh and Sixteenth Si. sewer. 

MOBILE, ALA.—The city has engaged S. M. Gray, 
Providence, RK. L, to prepare plans and estimates for 
seweruge and water-works. 

FORT WAYNE, IND.—Bids are asked until June 14 
for a 42-in. doubie ring brick sewer in one street, and 
—_ pipe sewers in two strecis. F. M. Randall, Cy. 
cngr. 

CHICAGO, ILL.—The Council has passed ordinances 
for main sewers to cost $250,0U00. 

WAUKEGAN, ILL.—Bids are asked until June 20 for 
——e sewers. John A. Cole, Chicago, is the 
Consulting Engineer. See advertisement. 

WATERLOO, IA.—Plans and specifications for a 
sewerage system have been prepared by John A. Cole, 
Chicago, and the Council has the question of construc- 
tion under consideration. 

WEST DULUTH, MINN.—John Krey, Cy. Engr., 
writes us that contracts for about half a mile of 
storm sewer will be awarded June 6, but that other- 
wise little sewer work will be done this season, owing 
to delay in the plans. 

FORT DODGE, 1A.—Plans for a system are being 
prepared by C. BF. Loweth, St. Paul, Minn. 

OMAHA, NEB.—Bids are asked until June 3 for 
sewers in three districts. P. W. Birkhauser, Chn., 
Bd. Pub. Wks. 

AUSTIN, TEX.—The City of Austin Sewerage Co. has 
been orgupized to coustruct a system of sewerage. Col. 
©. Delatield, New York, will prepure the plans, und ©. 
A. Newning and W. B. Brush will have charge of the 
construction. 


BEAUMONT, TEX.—Bids are asked until June 7 for 
a system of sewerage. W. A. Ives, Mayor. 

GREAT FALLS, MONT.—The city will construct a 
main sewer this summer to cost about $35,000. 

WOODLAND, CAL.—The lowest bid for the om greg 


sewerage system was that of the California Bridge Oo., 
San Francisco, $17,550. 


STRENTS. 


TAUNTON, MASS.—It is reported that $20,000 will 
be spent in paving. 

BUFFALO, N. Y.—Bids are asked until June 2 for 
resurfacing two streets with Trinidad Lake asphalt. 
BR. F. Bishop, Secy., Bd. Pub. Wks. 

NEW YORK, N. Y.—The Commissioner of Public 
Works has been authorized to ask for bids for the re- 
paving of 31 streets with granite blocks on concrete 
at an estimated cost of $519,600, and five streets with 
asphalt on present stone blocks, $131,200. Also, to em- 
ploy during 1892 a consulting engineer, assistant en- 
gineer, draftsman, etc. Bids are asked until June 1 
for paving with asphalt, six contracts. T. F. Gilroy, 
Comr. Pub. Wks. 

ROCHESTER, N. Y.—The Council has voted in favor 
of paving one street each with brick, asphalt and mac- 
adam. The contract for paving Plymouth Ave. has 
been awarded to the Warren Scharf Asphalt Co. at 
$58,460. The estimate was $74,000. 

TROY, N. Y.—The Committee on Streets has voted 
to pave one street with asphalt, and two streets with 
granite. 

HOMESTEAD, PA.—A special election was held May 
24 to vote on the issue of bonds for $105,000, of which 
$55,000 is to be used for paving and street improve- 
ment. 

NORRISTOWN, PA.—The Council has voted to pave 
two streets, to cost $40,000 to $58,000, according to 
material. 

FORT MONROE, VA.—Bids ere asked until June 9 
for 82,000 hard burned paving brick and 72,000 bv. 
oyster shells. Capt. J. W. Pullman, Asst. Q. M., U.S. A. 

HUNTINGTON, W. VA.—The Committee on Streets 
will receive bids for paving five squares. 

NASHVILLE, TENN.—The Council has voted to is- 
ene bonds for $60,000 to widen and pave certain streets. 

MEMPHIS, TENN.—Bids are asked until May 31 for 
sand, cement, laying brick pavement, ete. Plans at 
office of City Engineer. 

ASHTABULA, O.—At least one street, it is said, will 
be paved with fire brick. 

CLEVELAND, 0O.—The estimate for the year includes 
$230,000 for paving. 

DAYTON, O0.—The City Engineer is preparing plans 
for paving one street with sheet asphalt and brick. 

SALEM, O.—The contract for paving 10,948 sq. yds. 
with brick has been awarded to Carroll & Landis, 
Wooster, $18,800. 

TOLEDO, O.—Bids are asked until June 13 for three 
“tama brick, asphalt and turnpiking. S. Lamb, Cy. 
Clk. 

TIFFIN, O.—Bids are asked until June 83 for paving 
one street with fire brick. J. Rex, Cy. Clk. 

FORT WAYNB, IND.—Bids are asked until June 14 
for paving one alley with brick, and a brick 
sidewalks in seven streets. F. M. Randall, Cy. Engr. 


KOKOMO, IND.—Bids are asked until June 6 for im- 
proving four streets. D. A. Smith, Cy. Clk. 


RICHMOND, IND.—Bids are asked until June 8 for 
paving three streets with brick, and one street with 
cobble stones. ©. G. Swain, Clk. Bd. Pub. Wks. 


DETROIT, MICH.—The lowest bids for paving two 
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streets were those of the Talbot Pa Co., brick, 
$54,113 and wenn For asphalt, the lowest were 
$71,049 and 436. 

MONROE, MICH.—The city will spend $25,000 in 
paving. 

PEKIN, ILL.—Bids are asked until June 6 for gravel- 
ing one street. L. Zinger, Chn., Com. on Sts. 

TIPTON, IA.—Bids are asked until June 7 for 4,000 
ft. of concrete walks. A. B. Laubscher, Co. Auditor. 


ELECTRICAL. 


LEOMINSTER, MASS.—The Leominster Electric 
Light & Power Co. is about to add to its get a 300- 
HP. condensing engine, two 125-HP. steel boilers, and 
one 1,300 light incandenscent dynamo. 

CLYDE, R. L—The Peoples’ Edison Power & Mumi- 
nating Co. is reported about to put in en arc system 
of 1,200 c. p., a new dynamo, and about three miles of 
wire: also an alternating system to Crompton and 
Natick. 

FAIR HAVEN, CONN.—The citzens desire electric 
street lights. Willis Henungway is interested. 

WATERBURY, CONN.—Bids will be received until 
July 1 for city lighting. J. J. Cassin, Cy. Auditor. 

HAVERSTRAW, N. Y.—The Electric Light & Power 
Co. will enlarge its plant. B. B. Odell, Jr., Pres. 

LANSINGBURG, N. Y.—The village trustees favor a 
plan providing for 180 es of 2,000 c. p. It is a 
posed to call a special election before asking for bids. 

NORTH TONAWANDA, N. Y.—The Council has 
voted to extend the electric light to Martinsville. 

SILVER CREEK, N. Y.—The citizens have voted in 
favor of electric street lighting. A plant to cost about 
$20,000 will be put in by residents of the village. 

SHARPSBURG, PA.—The Council has voted in favor 
of a municipal plant. 

LEXINGTON, VA.—The city has contracted with T. 
W. Shelton and W. H. Waddell to erect a plant, work 
to commence by Sept., and be completed Jan. 1, 1893; 
capacity, 1,000 incandescent and 50 arc lights. 


MOBILE, ALA.—The Electric Light Co. will increase 
the capital stock $100,000, and enlarge its plant. 8S. 8. 
Rubira, Pres. 

STAMFORD, KY.—The Stamford Water, Light & 
Ice Co. will put in an electric light plant; capital, 
$10,000, 

PERRY, IND.—The Council désires a plant in which 
the city shall have an interest. 


MINNEAPOLIS, MINN.—The City Clerk will receive 
bids for 6U0 to 1,000 are lights, 2,000 c. p., for a five 
years’ contract, the bids to be opened by the Council 
at the first meeting in June. 

MOSCOW, IDAHO.—The electric light plant is to be 
improved, and 700 incandescent and 5v arc lights added. 

_ EW COMPANIES.—Newtown Electric Light «& 
Power Co., Newtown, N. Y., and Newark, x. ds 
$150,000; J. A. Seely, Brooklyn, N. Y.; G. O. Baker, 
Jr., Newark. Compound Electric Motor & Dynamo Oo., 
Chicago, il. ; $500,000; C. T. Brown, A. J. Robertson, 
Punipelly Storage Battery Co., Chicago, ll.; $40 
J. K. Pumpelly, W. L Muddock. Garden Electric 
Chicago, Ill; $100,000; B. Alliott, 747 Fifty-ninth St. 
Lacon Electric Co., Lacon, tl.: $16,000; Pres., I S. 
Baldrich. Tenafly Electric Light Co., Tenatly, N. J.; 
$10,000, S. T. Atw BE. M. Smith. Edison Flectric 
Light & Power Co., Trenton, N. J.; $200,000; F. A. 
Magowan, W. P. Hayes. Ukiah Electric Co., San Fran- 
cisco; $30,000; G. B. Johnson, J. W. Sinith. 


CONTRACT PRICES. % 

DREDGING.—Toronto, Ont.—The Toronto Dry Dock 
Co. has been awarded the contract for @udiing at 
Center Island, at 32 cts. per cu. yd. This includes the 
filling up of laguvons with the material taken from the 
channel. 

STREET WORK.—Altoona, Pa.—The contract for 

aving with Trinidad asphalt has been awarded to the 

Surber Asphalt Paving Co., at $3 per sq. yd.; new 
curb, 75 cts., and resetting old curb, tO cts. per lin. ft. 

Dayton, O.—There were 24 bids received for cement 
sidewalks, all at 14 cts. per sq. ft. 

SEWER SUPPLIES.—Seattle, Wash.—Contracts 
material for the Luke Union sewer tunnel have Feo 
awarded as follows: Schwabacher Bros., cement, $2.69 

er bbi., delivered in 100 barrel lots; Puget Sound 

rick, Tile & Terra Cotta Co., brick, $8.75 and $12 pe: 
M. for inside and outside courses, respectively; H. C. 
Nissen, screened gravel, $2.30 per cu. yd. 

LUMBER.—Milwaukee, Wis.—' only bid for - 
nishing the city with lumber d 1s92 was that of 
Jobn Schroeder: common pine 19 per 1,000 ft.; 
white oak, $23; common pine, $12; hemilock, $9.25. 


CEMENT.—Minneapolis, Minn.—' contrat for fur- 
rishing the city with cement has nh awarded to the 
Twin City Lime & Cement Co. at the following prices: 
Mankato, 89 cts. per bbi. in wood 72 cts. in paper 
sucks 62 cts. in cloth sacks; Milwaukee, 98 cts., 76 cts., 
4 ae oe $1.02, 82 5 ee 77 cts.; 15 ets to pe 
chang or each unreturn cotton sa and 5 ° 
credited for each returned barrel. am mins 

INDIANAPOLIS, IND.—Three contracts have been 
awarded to the Capital Paving & Construction Co. as 
fcllows: Wabash clay brick, width of street 50 ft., $4.81 
per lin. ft., with oouitie curb; width 60 ft., $5.56 and 
$5.58, with Parkhurst curb. 

ROADS.—Chester, N. J.—The contract for about 12 
miles of roads has been awarded to B. & J. F. Shanley, 
Jersey City, at 92 cts. per sq. yd. for telford, and 


ets. and 67 cts. for 8-in. and 6-in. macadam, respec- 
tively. 


,000 5 
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MISCELLANEOUS. 

CEMENT.—Washington, D. C.—Bids will be received 
until May 31 for 100,000 Ibs. cement. Edwin Stewart, 
Paymaster-General, Bureau of Provisions and Clothing, 
Navy Department. 

GAS.—Camden, N. J.—The Chemical Gas Co. has 
been incorporated by M. W. Stroud, Philadelphia, and 
N. W. Cox, Camden; capital, $500,000. 

DREDGING.—Albany, N. Y.—Bids are asked until 
May 31 for dredging 37,000 cu. yds. in the Hudson 
— at Stuyvesant. Edward nnan, Supt. Pub. 


STONE WORK.—St. Louis, Mo.—Bids are asked until 
Jan. 3 for the cut stone work of the new City Hall, 
Geo. Burnet, Pres., Bd. Pub. Impr. 


May 26,1892. 


GAS WELLS.—Findlay, 0.—Proposala will be _ re- 
ceived until June 14 for drilling 20 wells. Frank Tal- 
bot, Supt., Gas Trustees. 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Baldwin Locomotive Works, 
Philadelphia, Pa., have an order for four engines for 
the Staten Island Rapid Transit, and have delivered a 
dummy engine to the street railway at Seymour, Ind 
The Khode Island Locomotive Works, Providence, R. 
L, have an order for 15 ten-wheel and 5 switch engines 
for the Ohio & Mississippi. The Schenectady Locomo- 
tive Works, Schenectady, N. Y., have an order for three 
consolidation engines for the Fall Brook. 


NOTICE TO CONTRACTORS. 

Sealed proposals will be received by the 
Water-Works Commission of tue city of 
Athens, Ga., unt 12 o'clock Loon, city 
tuwe, of Mouday, June 6, lovz, for we fol- 
lowing: 

Coustruction of pump, boiler, filter and 
gatenouse, iutake we, clear Water Dba- 
sib, Ciuumney, 6 It. in diameter, Llo it. hign, 
and tor laying 2vu-in. intake pipe frow river 
to pump weil and improving the exisuug 
pond and grounds; also, lor 1urmishbimg aud 
laying Z,2uu tous Cast 1rOou Water pipe aud 
specials Irom 6 to 135 ins. in dlamever, Liv 
post bydrauts, 72 vaives, 1 staud-pipe lou 
it. bign, 2 compound duplex couuechsimg 
pumps of 1,50u,yvuu gailous euch and 4 ov- 
aan’, return tuvular bowers, 

Pians, proties anu specifications can be 
see ul tue Oullve OF the city eugieer after 
May 23, lsvz. A cerulieu gGueck of uv 
must accompany each vid. ‘Lue right is re 
served to reject any and all bids. 

J. H. RUCKER, 
A. L. HULL, 
G. M. STMAHAN, 
Comission. 
J. W. BARNBEIT, City Engineer. 22-21 


TO BRIDGH BULLDERS. 
PROPOSALS FUR THE CONSTRUCTION 
Ub AN 1RUN OK sitbbnu bau. 

Seuied propusuis will ve receiveu uncl 7 
v'’clucK p. lu, sume Zi, 18UZ, Lor Lurnisulg 
all materiliis alu labor, ald constructiug tue 
Suvstructure aud Superstructure of uu irol 
or steel bridge across ue ConmecticuL Kiver 
DetWeel ‘Luuwmpsouville and puleiu, bart- 
foru Ov., Conn. Lue disltuce Derweel avul- 
ments 18 to be 1,0w LL, aud wins are 
cauueu for upod u bridge haying a Ciear road- 
Way oF 18 at., uuu Upull & brwige Mavylug 4 
cleur rouuway OL 2 Lt. 

uuders wul ve required to make their 
oWu surveys, aud to uelermune Lor theim- 
Seives tue lengim of Spaus and location of 
piers. 

‘1sne profile of the river can be seen, and 
specications be obtained upon application 
lw Willis Gowdy, ireas., su0MpsulVvuile, 
Conn. 

Au bids must be accompanied by a cer- 
tined check for $1,500, puyavie to the oruer 
ot Willis Gowdy, Jreas., of the Suileid & 
LhoOmpsonvilie Bridge Co., duly cerumea by 
the bank upon Wiuch the suwe is urawu. 
Such checks will be returned lu Cases Wlere 
bids are bot accepted, aud in the case or tue 
successful bidder, upon the execulion Of a 
boud to the amount of 20% of the contract 
price, to be approved by the undersigued, 
couditioned for Wwe taiturul periormaivce o1 
coutract. 

Au vidders will be required to submit full 
Plaus ula speciucationus with each bid, aud 
tue successlui bidder will ve required to sub- 
mut Tull Working Urawings Of ali work ve- 
fore commencing Work. 

Bids may ve iorwarded by mail or other- 
Wise, but must be im the hauds oc the unuer- 
sigued on or before the time beremverore 
muenulioned, at Which time the bids Wu be 
opened. ‘Lhe rigut to reject uny or au bids 
Will be reserveu by the Briage Co. 

QHK Survint.D & ‘HUaPSUNVLILLE 
BRLWGH Cu, 
Thowpsonville, Conn. 22-1t 


Office of the 
Commissioners ot the District of Columbia, 
Washington, May 2d, 1s. 
PROPOSALS Fus UnwaNinNG ALLS 
in the Cities of Wasuington and George- 
town, LD. v&. 

Sealed proposuis will be received at this 
othce untu iz o'clock m., ‘luesday, June 7, 
lsyvz, for sprinkling, sweeping and cieauing 
the paved and unpaved alleyways in tue 
District of Columbia during fiscal year to 
end June 30, lsv%. Separate bids wil ve re- 
ceived for cleaning unpaved aileys. Blank 
forms of proposal and specificuuuns Can be 
obtained at tuis office upon application there- 
for, together with ali necessary infurma- 
tion, aud bids upon these forums Will alone 
be considered. ‘Lhe Commissioners reserve 
the right to reject any and all bids or parts 
of bids, and in case two or more bids shall 
be for the same amount, to accept the one 
which, in their judgment, will be most con- 
conducive to the public interest. 

J. W. DOUGLASS, 
J. W. ROSS, 
W. T. RUSSELL, 
Commissioners, D. C. 
22-2t 


FOR SALB. 
One 8-ton, 3-ft. Porter locomotive; 
ae an duiivers — 2S 
7 ree , . 
eee Buffalo. 








